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In Defense of Brain Property 


N the hearing before the C Patents, 


ommittee on 





held to rece e the views { entors and manu 
facturers the Oldfield B vhich seeks among 

‘ t gs to compel a tentee to grant licenses un 
der cert ‘ dit he fact thar the American patent 
eu ce f ( has given to the publie is 
disti ed f ‘ ent owner—reater advatr 
tinue ting from entions than the publie has 
eve d r ever seriou demanded has been com 
‘ ed Phat the benighted constitution 

‘ mdred and twenty-five years ago could 

e tucked to that reactionary document 

‘ eu p-to-date “public ownership” idea, 

ga lited period” for the private ownership 

ention, is a notion sti so novel that it is 

l be wondered at that statesmen who have 

( el f ead the Constitution should entirely miss it 
vitutors are loud demanding that the laborer 

the thing that he produces lat is exactly 


granted to the inventor for the 





inventor is actually allowed to own for limited periods 
the thing that he created Why then reduce to noth 
ing the single successful socialistic property institution 
l ir Groveriment 
Phe full significance of the reactionary measure that 
Mr. Oldfield would like to see enacted into law, can be 
ppreciated if we translate the terms of his bill into 
another language, as it were If Congress should sol 
emnly determine that if anyone permits his real estate 
to go unimproved, his houses to remain unoccupied, 
his horses to stand idle, or his clothing to hang unworn 
for more than three or four years, then anyone else 
in the United States may hail him into Federal Court, 
nd by legal proceedings extort the unconditional per 
mission to build on that real estate, to occupy the 
uses, te ise the horses, or to wear the clothing, 
mving to the unfortunate owner a sum 
hic the court ifter some guessing, “deems just,” 
t ‘ d have timost an exact parallel to the doctrine 
that Mr. Oldfield seeks to engraft upon our patent 
ten 
The purpose of the patent iws of the United States 
eems ‘ ent ignored What does the public 
demant S iy disclosure of the invention and the 
whit to « it unrestrictedly ifter the upse of 1 
( eriod If the imited monopoly that the 
receives is curtailed in the manner pr 
ed iv expect d manufacturers refusing 
t take out patents and endeavoring to keep their 
proce . SOUT 
Indeed, even the present patent system is not quite 
eral enough for some inventors. Dr. Baekeland testi 
fied before the committee that a well known photo 
graphic paper that he once manufactured is still made 
! i secret process, and Mr. H. Ward Leonard, a dis 
tinguished electrical engineer and inventor, stated that 
certain enamelling processes of his were not patented, 
but were carried out in secret The inventions of both 
men are valuable; yet it is doubtful if the publie will 
ever ¢ them in the manner contemplated by the 
esent patent iWs Sir Henry Bessemer, in his 





iutobiography, tells us that he invented a 


miking bronze and gold powders, which 


kept secret, we believe, for a number of 


year (ut of that secret process he made the fortune 


which afterward enabled him to engage in the costly 


experiments that eventually gave the world Bessemer 


steel If the English patent laws had been -somewhat 


more liberally framed. Bessemer would not have been 


allowed to enjoy a monopoly which unquestionably 


deprived the public of a great right 


The Block Signal and Control Board 


N view of the present widespread public interest 
in the subject of safe railroad travel, we direct 
ittention to the fourth annual report of the Block 
Sigi ind Train Control Board, a document which 


the hands of every one who is giving or 


to give practical attention to this matter. ¢ 


opies 


tained either gratuitously or at a very small 


the Public 


Washington 


price on application to Superintendent of 
The 


done in 


Documents at report not only 


fives 


i resume of what has been the way of either 


encouraging or compelling the railroads to install safety 


ippliances; but (and,this is perhaps even more import 
ant and illuminating) it outlines the proper attitude of 
the Government to the railroads in the matter of com 
pulsory legislation, and sounds a timely note of warn 


s to the inadvisability of hasty legislation, that is 


ay, of legislation which runs ahead of the actual 


tate of the art, particularly as regards the question 


of automatic train stops 

Let it not be supposed from what we have said above 
that the claim of the railroad officials made at the 
recent investigation of the Westport disaster in this 
city, that there was no practicable train stop in exist 


ence, is warranted by the facts. 


the Board 


For several years past 


has been carrying on exhaustive tests on 


automatic stops 


which in its judgment gave promise of 


being of practical Speaking of these 


The 


knowledge of 


value tests, 


the 
information obtained 


the 


report says from 


tests, 


together with general state of devel- 
opment of the art of automatic train control, leads the 
Board to conclude that there are several types of appa- 


and 
by the 


ratus methods of application which, if put into 


use railroads, would quickly develop to a degree 
of efficiency 
Yet the 


suys that it 


adequate to meet all reasonable demands.” 


Board is perfectly fair to the railroads, 


hot 


for it 
that the 
train 


does Wish to be understood 


conditions of entirely acceptable automatic con- 


trol as formulated by it in the ten characteristics pub- 


lished in its report (see page 67 of this issue) are fully 


met by any one of the devices it has thus far exam- 
ined In the opinion of the Board the art of auto- 
matic train control is “sti argely in the experimental] 


but it considers that it is far enough advanced 


Oo Warrant the installation of available devices with a 


view to their further development to meet the demand 


for safety in 


train operation 


understood by 





those of us whe keep in 


touch with railroad matters that, hitherto, the rail 
rouds have not only failed te show any disposition to 
encourage the invention and development of the auto 
matic stop, but that they have been, in most cases, 


strongly averse to it. This opposition certainly cannot 


be due to a belief that the production of a satisfactory 





device of this character is mechanically imposs ble: 
for the mechanical or electrical elements involved are 
net materi different from those used by the rail- 
roads in the everv-day operation of their interlocking 


and block signals, train and other devices. The 


average railroad management is desirous of getting 
the largest amount of traffic possible over its lines in 
the shortest possible time, and, incidentally, of doing 


this with the least amount of risk either to rolling 


stock or passengers and employees 


But unfortunately, 


there is a tendency to consideration 


slight the sees 


in favor of the first Certainly the cry of “safety 
first” has f been the ruling principle in railroad 
operation; and the Board is perfectly justified in its 
opinion that “the question of the actual design and 
construction of the apparatus necessary for automatic 
train control svstem has not been as great an obstacle 
in the way of its adoption as the operating questiot 
invelved in its use.” 

The independent inventor, working outside of the 
railroads, has done his part and done it well in pro 
ducing several promising designs for automatic train 
control o1 steam railroads The automatic stop has 
been proved to be a thoroug practical device under 





the exceptiona dense traflie of the New York sub 
way, Where so far from limiting, it has greatly in 
creased the number of trains that can be run over a 
viven length of ack in a given time with safety 
The Block Signal and Train Control Board has shown, 
by test, that there are stops suitable for steam rail 
roads, which, in its opinion, if installed and actively 
developed by the railroads themselves, would soon be 


brought to a point at which they would satisfy all 


daily operation Furthermore, there 


requirements of 


is just how great expert and otherwise, being 


shown in this field, undoubtedly additional devices 


will be forthcoming for test by the Train ¢ 


Board. 


It is evident that the 


mtrol 


question has 


reached the point 


where it is distinctly “up to” the railroads, and upon 


their attitude alone will depend the question of com 


pulsery legislation by the Federal Government It is 


certain that the railroads do not want compulsory legis 


lation, and it is equally certain that they can prevent 


it only by a change of attitude and a and 


sincere 
meeting the unmistakable de 


The 


earnest co-operation in 


mand of the traveling public Board does not 


believe that at the present time legislative compulsion 
would be wise, but it does believe that the railroads 
should be urged and expected to develop the art of 


control, so as to provide devices which 


“This.” 


” entirely 


automatic train 


will their conditions. 
the 


ticable, 


meet operating says 


report, Board to 


“appears to the 


should it 


prae 


and not be done with a reasonable 


degree of expedition, steps should le taken hy the 
Government to stimulate such action.” 

The case could not be more fairly stated; let us hope 
that this may prove to be that word to the wise which 


is sufficient 


Agriculture in the Congo. 
carrying 


Sinee the Belgian govern- 


ment has been out active n the 


Congo region, one of the 


operations 


interesting features is the agri- 
there, and 


especialiy the attractive botanical garden and establish- 


eultural work which is being earried on 


ment located at Eala where observations are made upon 
The s about 500 
acres, of which 200 acres are devoted to the botanical 


the native plants. area now in use 


garden proper. The personnel consists of 8 specialists 


with 500 


An annual fund of 


including an entomologist and a chemist, 


patives engaged on the 
$30,000 is allowed 


premises. 
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Engineering 

Installing Spillway Sluice Gates.—Several of the four- 
teen sluice gates required in the Gatun spillway have 
been put in position. These gates are massive structures 
of steel, 19 feet high by 47 feet 1014 inches in length, 
each weighing 44 tons. They will slide vertically in steel 
grooves formed in the concrete piers which have been 
built above the crest of the spillway dam, and they will 
serve to regulate the height of Gatun Lake. 

New York Erects Twelve Thousand Buildings.—Dur- 
ing the past year some twelve thousand structures of 
various kinds were erected in New York. Were they all 
dwellings for single families, the sum of $207,000,000 
expended would furnish sufficient homes for a city of 
about*60,000 people. In Manhattan the sum of over 
$116,000,000 was invested in the construction of build- 
ings. During the year, over $30,000,000 was expended 
on office buildings alone. 

Diese! Marine Engines of 24,000 Horse-power.—It is 
authoritatively stated that the German navy is having 
constructed a twin-serew Diesel marine engine, which 
will consist of two sets of six-cylinder, double-acting 
engines, each set giving 12,000 horse-power, or 2,000 
horse-power per cylinder. To those who have closely 
followed developments, this information will cause no 
surprise; for the Germans have been making wonderful 
strides in the construction of oil engines of large size. 

New Gyroscopic Compass a Success.—A board of 
naval ofticers appointed to test the new gyroscopic com- 
pass, which was installed experimentally on the destroyer 
“Worden,” have found it to be remarkably free from 
oscillation due to the rolling and pitching of the vessel. 
Experiments which have been made with the same com- 
pass aboard a submarine show that it enables a helms- 
man to steer a more accurate course when the vessel is 
submerged. 

Turkey Sells Her Dreadnoughts.—All work has been 
stopped by Vickers, Ltd., of Barrow, on the construction 
of the Turkish dreadnought ‘“‘Mahmed Reshad V.” 
The vessel will probably be completed for some other 
power. A sister ship under construction by Armstrong 
will also find its way into some other navy. The Turkish 
cruiser ‘‘ Drama,” of 3,800 tons, has been sold to Italy for 
$1,000,000. There is no difficulty, in these days of 
feverish naval activity, in finding a ready market for 
warships 

A 10,000 Horse-power Transmission Gear.—A test 
has recently been made at the Vulean Works, Hamburg, 
of a Féttinger hydraulic transmission gear of the great 
capacity of 10,000 horse-power. This is one of two trans- 
mission gears which are to be fitted on a new German 
liner. The plant underwent a continuous trial of two 
weeks’ duration, night and day, under high load. The 
turbine shaft is designed to run at 850 revolutions per 
minute and the secondary or propeller shaft at 170 revo- 
The transmitter ran smoothly without noise or 
reversing took place rapidly; and the effici- 


lutions. 
vibration; 
ency obtained was close upon 90 per cent. 

A Sun-power Plant in Egypt.—At Meadi, a suburb of 
Cairo, is a sun-power plant of unusual interest. It con- 
sists of five reflectors, each 204 feet long, whose cross- 
section is in the form of a parabola, with the generator 
units at the focus. The last-named are of zine, built of 
rectangular 14 inches wide. To render them 
efficient, they are painted with a black paint of high 
heat-absorbing capacity. The water is introduced at the 
lower end and the generator at its upper end is provided 
with a steam connection 4 inches in diameter. The 
reflectors are lined with silvered glass mirrors. The 
plant works best at a pressure slightly below the atmos- 
phere 

The New Quebec Bridge.—The revised design for the 
Quebee bridge is so far advanced that details of the 
principal members are available. The main span is 1,800 
feet long. The top chord members of the cantilevers 
will consist of double lines of 16-inch I-bars. The bottom 
dimensions of 7 feet 


sections 


chords will have the enormous 
height by 10 feet width. The length from panel point to 
panel point will be 86 feet; each full panel of the bottom 
Each east iron 
The stringers 


chord for one truss will weigh 200 tons. 
base for the towers will weigh 500 tons. 
reaching from panel point to panel point are massive 
plate girders 10 feet in depth, each weighing about 60 
tons. 

The Essential Feature of the Diesel Engine.—In the 
course of a paper recently read by him at Berlin, Dr. 
Diesel denied that the essential feature of the Diesel 
process was the auto-ignition of the fuel. He stated that 
motors in which the auto-ignition of the fuel took place 
were in use before the Diesel process came into being; 
indeed, he had never laid a claim to auto-ignition in any 
of his patents. What he was aiming at was a process in 
which heat was utilized to the highest possible extent, 
and auto-ignition became embodied in the process inci- 
dentally during the evolution of the design. “The 
height of compression,” said Dr. Diesel, “‘was not deter- 
mined by the ignition limits of the fuel, but solely by the 
endeavor to obtain the highest possible figure for eco- 
nomical fuel utilization.” 


Electricity 


Wireless Telegraph Station at the Vatican.—It is 
stated.that a private wireless telegraph post is to be 
installed in the Vatican which will transmit to a 
considerable distance, and the Marconi wireless com- 
pany has already furnished the first pert of the apparatus. 
The antenna will be set up in the gardens of the Vatican. 


Rathenau Medal Awarded to Edison.—On the even- 
ing of January 23rd at the American Museum of Safety, 
the Rathenau medal for the best electrical process or 
device for safeguarding life and health will be awarded 
to Thomas A. Edison. He will be the first American to 
obtain the prize. It will be presented to him because 
of his storage battery, which provides asafe power sup- 
ply for use in mines, submarine boats, and factories 
where explosives are made. 

Increase in the Use of Wireless Telegraphy.—The 
annual report of the British Postmaster-General states 
that wireless telegraph messages sent toand from ships 
have increased 11.8 per cent beyond the previous year. 
The increase is partly due to thedarger number of vessels 
now equipped with “‘ wireless’’ and partly to a reduction of 
tariff for vessels making short voyages. Nearly all of the 
wireless stations in Great Britain are now in the hands 
of the Post Office, the only private commercial stations 
being the Mareoni stations at Clifden and Poldhu. 

Twenty-seven Years’ Prb gress in Incandescent Light- 
ing.—An English electrical magazine publishes an inter- 
esting diagram showing the progressive reductions in the 
cost of the ineandeseent electric light which have taken 
place since 1885. The improvement has been. twofold: 
in the inereasing efficiency and life of the lamp, and in 
the reduction in the cost of current. It is probably not 
realized by the average consumer of electricity that 
whereas the first carbon filament lamps, supplied with 
energy at about 25 cents per unit and consuming 5 watts 
per (British) candle-power, gave only 200 candle-hours 
for 25 cents, with the best type of drawn-wire tungsten 
filament lamp to-day, supplied with energy at 8 cents 
per unit and consuming 114 watts per candle-power, the 
same sum of money gives 2,400 candle-hours. 

Replacing Recipr ocating Engine-driven Generators by 
Turbine Units in England.—In one of the generating 
stations of London it is proposed to “serap’’ engines and 
generators only ten years old, and of 14,000 kilowatts 
aggregate capacity, because the present output of the 
station is insufficient to meet the demands of the tram- 
ways supplied from this station. By replacing four 
reciprocating engine units of 3,500 kilowatts capacity 
each by four 8,000-kilowatt steam turbine-generators, 
the maximum output will be largely inereased. Two of 
the old sets will be changed at a time, and it is estimated 
that the saving in coal will be over $57,000 for the first 
two turbines, which more than offsets the debt charges 
ineurred by the change. 

A New Direct-current Steam Turbine-generator.— 
The generation of direct-current electrical energy by the 
steam turbine-generator has been a problem on account 
of commutator difficulties at the high rotating speed 
at which the steam turbine should run in order to show 
a steam economy comparing favorably with the re- 
ciprocating engine. In the effort to solve this problem 
so-called “unipolar’’ steam turbine-generators having 
a highly simplified -current-collecting device, and re- 
duction gearing between the steam turbine shaft and 
the electric generator shaft, have been tried. A new 
scheme for direct-current generation is now announced 
in the form of an alternating-current induction generator 
eombined in one machine with a rotary converter. In 
this “turbine converter’? one member of the generator 
is mounted on the converter shaft and the other mem- 
ber (usually a squirrel-cage rotor) on the turbine shaft 
with the revolving field of the generator arranged to 
rotate the same way as the converter armature, giving 
a net generator speed equal to only a fraction of the 
turbine speed. In a set of 500 to-600,kilowatts capacity 
the full-load efficiency is stated to be 94 per cent. 

Magnifying Feeble Signaling Currents.—Two inter- 
esting types of relay for submarine cable work, designed 
to improve on the “siphon recorder’’ invented by Lord 
Kelvin in 1867, were deseribed at a recent exhibition of 
electrical apparatus in London. The problem of high 
speed working is to cause very feeble transient currents 
to make distinct records. In one of the new devices the 
object is attained by mechanical means. The suspended 
coil of the relay has two silk fibers running to and around 
a rotating spindle. The slight movement of the coil in 
either direction, by slightly increasing the friction of one 
or the other of the fibers on the rotating spindle, causes 
the latter to supply a supplementary force many times 
greater than that exerted by the coil itself. The other 
device virtually magnifies the feeble arriving current by 
thermo-electrie means. The suspended coil carries an 
arm at the end of which are two tiny thermo-electric 
couples forming a T between two little aleohol flames. 
The slight movement of the coil, by turning one or the 
other of the thermo couples toward one flame and away 
from the other, generates a current in the one direction 


or the other 2 


~ 


7 times greater than tlie received current. 


Science 


A Swiss National Park.—A magnificent national park, 
the largest in Europe, is about to be established in the 
canton of Grisons, Switzerland. It will ultimately have 
an area of nearly 80 square miles, all of which will be 
wholly withdrawn from human interference and set aside 
as a biological preserve. 

Changes in the Map of Greenland.—A series of maps 
presenting the results of the surveys carried out by the 
ill-starred Mylius Erichsen expedition of 1906-08 to 
northeastern Greenland has published in the 
Geografisk Tidskrift. that Greenland ex- 
tends much farther east than was formerly supposed, 
and add 150,000 square miles to its area, 


been 
These show 


about 


Amundsen’s Proposed North Polar Journey has been 
postponed for a year, at the suggestion of the Norwegian 
government, seconded by Prof. Nansen, in order to give 
the staff more time for thorough training in oceano- 
graphy, the subject to which the expedition will devote 
principal attention. Captain Amundsen is to be pre- 
sented with a gold medal for his discovery of the South 
Pole, at the annual banquet of the National Geographic 
Society, in Washington, January 11th. 

A Princely Bequest to Science.—The will of Aibert 
Samson, who died recently in Brussels, bequeathed the 
bulk of a large estate for scientific researches. Two 
endowments are created, one under the control of the 
Royal Prussian Academy of Sciences, the other to the 
Royal Academy of Sciences at Munich. The Prussian 
endowment is worth $500,000, the Bavarian $100,000. 
The Berlin scientific re- 
searches into individual as well as social ethics. The 
endowment for the Munich Academy has a similar 
purpose. 


endowment is to carry out 


French Expedition to Morocco.—The Geographical 


Society of Paris, aided by the French Adademy of 
Sciences, the National Museum of Natural History, and 
a number of banking institutions, has organized an exy e- 
dition which will carry on elaborate scientific explora- 
tions in Morocco for four or five years, and perhaps 
The party is made up of well-known specialists 
who will have 


longer. 
in several fields, including M. Gentil 
charge of geology and mineralogy; M. Bauguil, in charge 
and Prof. Pitard, 


of agronomy; M. Pallary, zoology; 


botany. 

An Institute to Study Fuels.—Under the auspices of 
the Kaiser Wilhelm Scientific Society there has been 
founded an institute for research upon combustibles. 
The buildings of the institution are to cost $150,000, 
and the State allows an annual endowment of $20,000 
Another endowment coming from the mining syndicate 
of Westphalia and the Rhine amounts to $25,000, and 
the above-mentioned society itself contributed the sum 
of $5,000. It is stated that the buildings of the insti- 
tution will be opened for use early in 1914, and the 
director is to be Prof. F. Fischer, of the Berlin Hoch- 
schule. 

Changes in the Weather Bureau.—The River and 
Flood Division cf the Weather Bureau, which has charge 
of the important work of stream-gaging and river-stage 
prediction, has been placed under the direction of Prof 
A. J. Henry, lately in charge of the Mount Weather 
Observatory. He is succeeded at the latter institution 
by Dr. W. R. Blair. Three officials of the Bureau have 
recently beer promoted to the grade of 
meteorology, viz., Dr. O. L. Fassig, the 
climatologist, now in charge of the station at Baltimore; 
J. Warren Smith, a specialist in agricultural meteor- 
ology, who is stationed at Columbus, 0.; and W. M. 
Wilson, stationed at Ithaca, N. Y. C. Fitzhugh Talman, 
librarian and supervising examiner of the Bureau, and 
W. R. Blair, of the Mount Weather Observatory, have 
been appointed juniorgprofessors, a new grade in the 


professor of 
well-known 


service. 

The Sphygmomanometer is an instrument of recent 
invention for measuring the blood pressure. The name 
is derived from sphygmos, the pulse; manos, thin, rare; 
and meter, a measure. The manometer had been in us¢ 
for some time as an instrument for measuring the tension 
of gases and vapors, and was readily adapted to testing 
blood pressure by adding a rubber bulb and a cuff with 
rubber bag attached on the inside. This is placed over 
the brachial artery, above the elbow, and 
pressure through the rubber bulb has shut off the artery 
so the pulse cannot be felt at the wrist, the reading in 
the graded scale at the height of the column of mercury 
The normal blood pressure 


when the 


indicates the blood pressure. 
is 125 millimeters. In hardening of the arteries, and 
accompanying heart kidney complications, the 
blood pressure is an important symptom to be studied. 
Several of the large life insurance companies require 
the blood pressure to be taken in applications for large 
One company requires it in all applicants 
This company claims 


and 


amounts. 
without regard to age or amount. 
to have saved $50,000 in losses the first year in which 
they required the use of the sphygmomanometer. They 
followed the history of cases rejected on account of 
high blood pressure only, and found several who died 
within the year of apoplexy. 
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Moving and Talking Pictures 
pss pictures are at the present time usua 
4 exhibited by optical projection, enlarged image 
of pictures carried by a long strip of film being thrown 
upon a sereen or curtain. This process is to a large 


extent the reverse of that employed in taking the pic 


tures, to effeet which reduced images of the scene which 
is to be reproduced are allowed to fall in succession 
upon a sensitized film In the apparatus commol! 
em] ed for obtaining the pictures snap-shot ire 
teken at the rate of sixteen per second upon the film 
vhich is intermittently moved \ rotating huttetr 
provided with n opening allows sixteen images per 
dtof mn succession upon the film. The appa 
ratus i ‘ tructed that the film is held stationar 
hile each pieture is taken and then is moved fi 


ird at a high rate of speed into proper position f 


the next picture, this movement occurring at the time 
whe he itter is so positioned as to protect the fi 
from the ight The film carrying the exposure i 
developed, and from the negatives thus obtained print 
I made u i similar trip of film for use 

j i} u rhi ipparatus is usu i 
ir t ‘ imera except that a powerful light 

ded to throw successive images of the pictures upon 
t seres These images are enlarged by means of an 
bjective lk ind appear upon the screen in such 
rapid successi that before one picture has time to 
fade from the tina of the eye another one is in view. 
ince each picture is slightly different from the pre 
ceding one, and since the pictures blend imperceptibly 


into each other, the illusion of movement is produced, 
nd th ybserver sees the original scene re-enacted 

On August 24th, 1801, Thomas A. Edison filed two 
ipplications for patents, one of which became patent 
number 405,426, dated March 14th, 1803, and, therefore, 


expired on March 14th, 1910 The apparatus disclosed 


in this patent involves a cabinet having a sight opening 
icross Which the picture film is continuously moved 
each picture bei momentarily illuminated when it 

mcurate centered with relation to the sight pel 
ing. This device is not adapted to project pictures and 
provides for only one observer at a time A device of 
his character was for a time in extensive use, but it 


ww beer irgely replaced by the projector The 


ther application referred to matured into patent num 
August Sist, IS07, and consequently doe 


hot or rather the reissues which have superseded it 


d tf expire until August Sist, 1914 The device c 
ed by this ent is intended only for taking pictures, 

t however, illustrative to a large extent of the 

pri the camera and the projector co 





ipparatus is shown in Figs. 1 and 2 
rhe film 3 passes the lens tube on its way from the 
reel 1 to the reel 2, being drawn along by two feed 
Wheels 5, the teeth of which engage perforations placed 

ong each side of the film. The film would move cor 
tinuously were it not that the rotation of the feed 
ally checked by the interaction of 


s, the one 25 mounted on the mail 
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1 and Fig. 2 (insert).—Edison projector. 
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Segmental mirror of Gray's machine. 
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4.—Gray’s moving 


picture 





(me tooth of the 
i illowed to eseape at a 
time, and fhus the film is 
intermittently advanced 
Mounted on the shaft 26 
to rotate between the film 
tube is a disk 


and the lens 


il, which is apertured to 
permit the light rays to 
fa upon the film each 


time the latter stops 














Fig. 5.—Marey’s photographic gun. 





apparatus. 
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Fig. 5a.—Plate used in the Marey gun. 


ing the film as to cause the successive images to be 
received thereon separately and in single line sequence 
The scope of the second claim was the same except that 
it was limited to a single camera with a single lens. 
The third claim differed from the second only in that 
it was restricted to intermittent motion of the film 
and exposure of the film during the periods of rest. 
The court based their decision on the following four 
references: The French patent to Ducos of 1864 de 
scribes a camera having a large number of lenses 
caused to act in rapid succession upon a series of sensi 
tized plates or a surface of sensitized paper. The lenses 
and the sensitized surface move continuously at the 
same rate of speed while the picture is taken, one lens 
after another passing an aperture which admits light 
The images are formed from the same point of view 

the single aperture. U. S. patent to Le Prince, 376,247, 
January 10th, 1888, discloses a camera provided with a 
battery of sixteen lenses which act upon two strips of 
sensitized film placed side by side. The lenses are 
provided with shutters, eight of which facing one film 
are operated in rapid succession. The eight facing 
the other film are then operated, during which time the 
first film is moved into position to receive another eight 
exposures and so on. Unlike the Ducos camera, the 
lenses in this device are fixed and, therefore, the pic 
tures are not all taken from the same point of view. 
The photographic gun of M. Marey, described in the 
ScIENTIFIC AMERICAN SUPPLEMENT of June 10th, 1SS82, 
discloses a single lens camera which takes twelve pic 
tures in a cireular series around a_ sensitized plate 
rotated behind a slit which allows entrance of light 
The plate is rotated intermittently by clock-work ar 
ranged to give one rotation with twelve periods of 
rest. The number of exposures for one operation is 
the Brooklyn Eagle 


of June 14th, 1SSS, deseribed a camera for taking mo 


limited to tweive. Mr. Levinson il 


tion pictures in which a single lens is employed to 
obtain images on plates carried by an intermittently 
operated wheel, each plate being exposed while at rest 
He stated further that the mechanism employed to 
drive the plate carried could be employed to operate a 
continuous strip of paper or a film carrier. The court 
held that in view of these references the invention of 
Mr. Edison was not in such sense a primary one as 
to authorize the claims on which suit was brought. In 
regard to the prior art they stated in particular that 
he was anticipated by Marey in an apparatus capable 
of producing negatives and embodying means for pass 
ing a sensitized surface across a single lens camera 
at a high rate of speed and with intermittent motion 
and for exposing successive portions of the surface 
during periods of rest. The fifth claim of the patent, 
which was for a film having the photographs thereon, 
was also held invalid in view of the references. Claim 
feur of the patent was not included in the suit and 
was not passed upon by the court in this decision. 

After the patent had been adversely passed upon, it 
Reissue No. 12,087 for the 


was reissued in two parts: 


camera and reissue No. 12,038 for the film. The reissue 


for the camera contained 
four claims, the first three 
being more limited than 


those in the original, while 


2 


v 


claim 4 was the same as 
claim 4 of the original. 
Claim 1 contained four ele- 
ments : (i) a single sta- 
tionary lens; (2) a single 
sensitized tape-film sup 
ported on opposite sides of 
and longitudinally movable 
with respect to the lens, 
and having an intermedi 
ate section crossing the 
lens; (3) feeding devices 
engaging such intermedi 
ate section of the film and 
moving the same across 
the lens of the camera at 
a high rate of speed and 





Although present m a 

ines differ from this 
machine, yet certain feat 

es have been used in 
ariGusS machines This 
patent has, therefore, been 
nade the bas for litiga 
tiot rhe Court of Ap 
peals of the Second Cir 
euit (114 F. R., 926) held 
claims 1, 2, 3 and 5 of this 


patent invalid on account 
of being broader than the 
tate of the art warranted 


‘ iim 1 covered he com 





i ition of three elements: 
! mie capable of 
rinittent ojecting at 
such rapid rate as to re 
sult rsistenc of vis 7 
nages ft successive 
} t of the object o1 











with an intermittent mo 
tion; (4) a shutter expos 
ing successive portions of 
the film during the periods 
of rest. 
cluded a continuously ro- 


Claim 2 also in 
tating driving shaft, by 
which the feeding devices 
and the shutter were op- 
erated. It limited the 
O shutter to a continuously 
’ rotating shutter. 


Claim 3 
> 


differed from claim 2 in 
omitting reference to the 














i] 

ij shutter as being continu- 
ously rotating and oper 
ated by the shaft, and in 





Fig. 6.—Gaumont moving and talking picture apparatus, 


cluded a reel for winding 


(Concluded on pace 78.) 
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A Successful Automatic Train-stop 
A Device Which Saves the Train, Reports Disregard of Signals, and Thereby Stiffens Discipline 


N the fourth annual report of the 
alle Signal and Train Control Board 
to the Interstate Commerce Commission 
in December, 1911, there occurs this para- 
“The Board has no hesitancy in 
saying that, had the railroads directed 
the same efforts toward the development 


graph: 


of automatic train-control apparatus that 
has been devoted to the development of 
block-signalling appa- 
have adequate in- 


interlocking and 
should now 
of automatic train-control de- 


ratus, we 
stallation 
vices, which would permit an engineman 
to handle his train without interference 
as long as he did it properly, but would 
intervene to stop his train if he disre- 
excess 


garded a signal or ran at 


speed, where speed restrictions were pre- 


stop 


scribed.” 

During the past fifteen years the ScrEN- 
riric AMERICAN has repeatedly drawn at- 
tention to the growing number of fatali- 
ties and injuries on our railroads; and 
for many have urged the use 
of the automatic train stop as a salutary 


years we 


check upon disobedience of signals and 
a most effective safeguard of the lives of 
passengers. Unfortunately, the railroad 
companies, for various reasons, have been 
opposed to the train stop, and with a few 
exceptions it is only recently that they 
have begun to give it unwilling attention. 
A few roads, operating under special con- 
ditions, have installed the stop, and in 
such cases, particularly on the New York 
subway, it has proved to be a brilliant 
success. To-day, some roads are testing 
out devices of this kind that 
developed on the outside; and one rail- 


made the offer of a 


have been 
road has recently 
reward, the conditions of which will be 
found on the correspondence page of this 
issue, in which it solicits the assistance 
of the outside public in the solution of 
the problem 

The success of the mechanical-trip train 
stop, as used on the New York subway, 
where, during several years of operation 
on express trains under a headway of one 
minute and 48 seconds, there has been 
only one failure out of 277,846 movements, 
proves that, when it is installed in sub- 
Ways or under conditions such as those 
on the Boston elevated road, where it is 
not subject to attack by snow and ice, 
this type of stop is thoroughly reliable. 

For use in the open on steam railroads, 
however, both at 


the rail and on the train will be subject 


where the mechanism 
to destruction or disarrangement by snow 
and ice, or by trespassers on the tracks 
or intentional train wreckers, the problem 
is more difficult and modifications become 
necessary In all probability it wili be 
found that the most satisfactory system 
i operates electrically upon 
circuit” 
System, and dispenses altogether with pro- 


which 


s one 


What is known as the “closed 
jecting mechanical parts which are liable 
to be injured or entirely carried away in 
the stress of day-by-day railroad opera- 


tion. Also, it may be taken for granted 
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In block Z, which is clear, track battery a, through circuit b, c, d, f, relay e, 
and signal battery h, causes magnet k to lower semaphore I. 


contact g, 


In block W, engine axle } 


short-circuits track-current, | is released and raised by counterweight m to stop position. 


Diagram of standard block signal system. 















































A, main reservoir. 
triple valve. F, 
pipe. J, trip valve. 
from train pipe. P, air pipes. 


B, engineer's brake valve. 
auxiliary reservoir. G, 
K, trip valve lever. L, trip 








D, branch pipe. &, 
trip branch 
O, exhaust 


C, train pipe. 
breke cylinder. H, brake shoe. /, 
M, trip piston. JN, signal 
Q, stop counterweight R, signal counterweight. 


Relation of automatic signal and stop to train brakes. 
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that the successful, electrically-operated 
device must form part of or co-act with 
the track cireuits which operate the 
standard block signals as installed on our 
railroads. 

It is necessary that anyone who under 
takes to solve this problem should have a 
clear understanding of the operation of 
thes electrically-controlled, automatic 
block signal system. To this end we have 


prepared the accompanying diagramatic 
view 
consists of a track battery a, 
low-voltage electric current through wire 
b, to one line of track rails ¢ at the end of 
a block Z 
insulated joints from the adjoining blocks, 
which is 


showing its basic features, which 


furnishing a 


which is isolated by means of 


a wire connection d to a relay e, 
energized by the current as thus supplied, 
and the other line of track rails f closing 
the return circuit to track battery a. The 
being thus energized, attracts the 
This 


permits current to flow from a signal bat- 


relay 
armature i and makes the contact g. 


tery or other source of power h to the sig 
nal magnet or motor k, which holds down 
the semaphore / against the action of the 
holds 


stop 


counterbalance m, which normally 
the semaphore in the horizontal or 
position. A train XY approaching block Z, 
observes that the semaphore is in the 
downwardly inclined position, and has the 
right to proceed into the block Z. 

If a train Y occupies block W, the front 
axle of the train short-cireuits the track 
current, the relay is de-energized, and it 
no longer holds the armature against the 
contact. Thereupon the signal magnet or 
motor, as the case may be, is deprived of 
current and the counterbalance weight m 
automatically draws the semaphore into 
the horizontal or stop position, warning 
the approaching train that the biock is 
occupied. A broken rail interrupting the 
flow of current in the track circuit, or 
any defect in the apparatus that breaks 
the circuit, de-energized the signal max 
net or motor k and allows the semaphore 
to go to the stop position. 

This method of controlling the signals 
is known as the “closed circuit” principle. 
It is essential to the safe operation of a 
must crr on the side of 


Beery 


system which 
safety should anything go wrong. 
automatic must he ay 


successful stop 


ranged on this same closed-circuit prin 


ciple; it must be included in the circutta 
which control the block signals; its move 
ments to clear or stop must be co-inci 
dent with those of the 


failure of the circuits or mechanism must 


signals, and any 
cause it to be drawn by gravity to the 
stop or danger position, 

Now the same broad principle is fol- 
lowed in the automatic airbrake (see dia 
gram). The main reservoir A on the en 
gine, the train pipe C, 
length of the train, the 
reservoirs F’ on each car, are normaily 
maintained under full air pressure. When 
the engineer opens the brake valve B the 


which runs the full 
auxiliary air 


pressure in the train pipe © and branch 
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Stop raised opens valve on pipe and sets brakes. 


AUTOMATIC SIGNALS 


Counterweight in box raises stop when signal is at danger. 


AND STOP AS USED IN NEW YORK SUBWAY, 
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jipe J) is reluced, and this causes the triple valve / 


to adniit r from the reservoir fF to the brake cylinder 
G on exucl ir, thereby setting the brakes Any fail 
ure of the air pressure, as in case of a train breaking 
in two, Causes the brakes to be automatically set kor 
automatic stop setting of the brakes, a trip branch pipe 
/ is led down from the train pipe and terminates in a 
ip valve provided with a trip lever A, which is 
placed that it wil! enga with a trip L, when the 





atter is in the raised or stop positior 











The mechanical trip as installed in the New York 
1 ind elsewhere is n in the diagram and in 
the three photographi vs It consists of a short 
‘ piace adjacent t the tras I which is nor 
maily held down clear of the trip valve lever A by the 
mpr el air piston WV The valves admitting com 
essed air to the back of this piston and to the piston 
operating the sigr \ are controlled by electro-mag 
nets in the signal circuit, as described above. Normally, 
the trip, like the signal, is maintained in the clear posi 
but when the block is occupied, the air pressure 
back of M is released and the trip rises to the stop 
position under the action of the counterweight @Q 
vy it is evident that the weak point, if there is 
ome, in this system is the possibility of a failure of 
the trip to register with the trip valve lever, either 
ne or the other being broken entirely off or 


through their movements being obstructed 


York subway or on the elevated, this pos 





very remote; but in the open on steam rail 
reads, especially during the winter months, it might 
well happen if there were such disarrangement, the 
engineman would be unaware of it Herein lies con 
iderable peril; and it is for this reason, among others, 
that railroads operating in the open have been opposed 
to the mechanical stop To quote ene of the leading 
railroad engineers in the country: “If an automatic 
stop is to be generally employed on American railroads, 
it must be certain in its action, and this means that 
it must be constructed on the closed-circuit principle, a 
failure in the co-ordination in the parts of which must 
be just as certain to stop the train as a fractured rail 
or a defect in the apparatus will bring about a stop 
indication of the signal semaphore.” 

fn the presence of this dilemma, the thoughts of in- 
ventors have naturally turned to electricity and the 
substitution of electrical contacts for mechanical stops 
(me system, the Lacroix, using a third-rail contact and 
a closed electrical circuit in the cab, after undergoing 

series of tests by the Block Signal and Train Control 
Board, received the following endorsement “The test 


“1 that the apparatus could be expected to oper 





utisfectorily under severe weather conditions 
Phe system with reasonable inspection and main 


tenance would be safe, reliable, and its use would tend 


materially to promote safety of operation on a railroad 
using it.” We quote this case to show how entirely 
without justification is the contention of the steam 


ratlroads that there 


s no automatic stop in existence 
or in sight, that will meet the severe requirements of 
daily out of doors operation 
\dmitting as essential to a successful stop the prin 
ciple that the whole apparatus—track circuit, engine 
circuit and the contact relations between the two—must 
be upon the closed-circuit principle, detecting its own 
failures and incapable of giving a false “clear signal,” 
this problem becomes a most interesting and attractive 
one, capable of a wide range of variation in its solu 
tion The 


Its necessity is becoming increasingly realized, and it 


nutomatic train stop has come to stay 
is to be hoped that the railroads generally will change 
from an obstructive to a favorable attitude, and that 
the train stop will be adopted voluntarily and widely 


and without any resort to Federal legislation. 


The Death of* Dr. Lewis Swift 
()* January Sth Dr. Lewis Swift, one of the great 
intr leal servers of our time, died at Mara 





ronomie 


thon, N. Y., at the ripe age of ninety-two. He was chiefly 
noted for his work on nebule, of which he discovered 
1240, his studies of comets of which he discovered 14, 





his investigations of shooting stars, solar eclipses and 
possible intramecurial planets. It is said that his first 
interest in astronomy was aroused by reading Dr. 
Dick's books at a time when he was in business. He 
made his reputation with the discovery in 1862 of the 
creat comet that bears his name, a discovery that re 
ulted in his removal from Hunt’s Corners to Roches 
ter. There, on the roof of a cider mill he set up an 
humble observatory where he discovered comet after 
net and pebula efter nebula. Much of this work was 


dune while he was in business in Rochester. 


Blackening Tan Leather 
‘= blacken tan teather 
a ten per ce 


t should be first rubbed with 


t solution of tannic acid Let this 


solution dry thoroughly, when a ten per cent solution 
of iron sulphate should be applied. This gives an in 
the 


tense black, is easily applied and is harmless t 


operator, 


Teams and Motor Trucks Compared 
By H. W. Perry 

YHE front page illustration tells its own story so 
‘T plainly that it is almost unnecessary to amplify 
it Some of the advantages of the motor truck over 
the team drawn wagon may be thus summarized: 

The average distance covered per day by a two-horse 
team varies between 16 and 20 miles, whereas the aver- 
age distance covered per day by a three or five-ton 
motor truck varies between 40 and 60 miles. Horses 
and wagons could serve daily an area of 314 square 
miles on a ten-mile radius; on the other hand motor 
trucks, operating on a 25-mile radius, would cover 
1963 square miles 

‘he work done by a two-horse team per day varies 
from 48 to 60 ton-miles. On the other hand, motor 
trucks of from three to five-ton capacity perform an 
amount of work measured by 165 to 225 ton-miles per 
day 

\t $8.50 per day, the cost per ton-mile of hauling. by 
team is 17.7 to 14.16 cents; but the cost per ton-mile 
of hauling by three or five-ton motor trucks at $12.25 
to $15.60 per day is 7.42 to 6.SS cents. 

Equally remarkable is the amount of space occupied 
by the horse-drawn truck as compared with the motor 
truck. A team and wagon is about 26 feet long; a three 
to five-ton motor truck, 20 feet long; a four-horse team 
and wagon is about 39 feet long; and a ten-ton motor 
truck, its horse-drawn equivalent, only 25 feet long. 
So far as areas are concerned an ordinary team and 
wagon will occupy 182 square feet, but a three to 
five-ton motor truck only 140 square feet. 

In the matter of storage space required for gasoline 
and feed the motor truck engine displays an advan- 
tage. An amount of hay and oats sufficient to feed a 
team for one month occupies a volume of 100 cubic 
feet, but the gasoline required for a motor truck for 
one month will occupy only twenty cubic feet. The 
cost of hauling by motor truck is incomparably cheaper 
than by horse and wagon. Thus, the cost of hauling 
1,000 tons ten miles by horse and wagon is $160, but 
only $70 by motor truck 

The amount of work performed by one motor wagon 
is equivalent to the amount of work performed by three 
and one half average teams. To haul 585,000 tons an 
average distance of one mile in a year, would require 
100 teams: but 39 motor trucks would theoretically be 
required to haul the same load an average distance of 
one mile in a year 

The cost of keeping and using 39 teams and wagons 
per year would be $99,450; but the cost of keeping 
and using ten motor trucks would be only $42,000. 

Judging by the registration of horse-drawn wagons 
in Chicago, the use of horse-vehicles is decreasing at 
the rate of 15.3 per cent per annum. In other words 
68,000 horse-drawn wagons were registered in Chicago 
in May, 1911, and only 53,600 in September, 1912. On 
the other hand the use of motor trucks is increasing at 
the rate of 120 per cent a year, this estimate being 
also based on Chicago statistics. It seems ‘that the 
number of motor wagons registered in Chicago in May, 
1911, was SOO, and ‘the number in September, 1912, 
2,004 


Brontidi 

= this week’s ScrenTIFIC AMERICAN SUPPLEMENT Mr. 

(. Fitzhugh Talman gives an account of some curious 
acoustic phenomena which have been generally called 
“brontidi,” “mistpoeffers,” or “Barisal guns,” but which 
bear scores of other names in various parts of the 
world. They take the form of muffled detonations, re- 
sembling the sound of distant cannon or peals of 
thunder, and are heard chiefly in warm, clear weather. 

The first systematic investigations of these phenom- 
ena were made in India. The fact that they were fre- 
quently reported from the neighborhood of Barisal, a 
town in the Ganges delta, led to their being called 
“Barisal guns;” under which name they were first 
made known to European science at the meeting of the 
Lritish Association in 1890. A few years later they 
were discussed in an extensive memoir by E. van den 
troeck, who had collected numerous reports of their 
occurrence in Belgium, where they are known as “mist- 
poeffers” (i. e., “fog-belchings” or “fog-hiccups”). The 
most extensive literature on the subject, however, has 
come in recent years from Italy, where the sounds ap- 
pear to be extremely common, though very local in 
their distributions; they are well known in some locali- 
ties, but entirely unknown in others not far distant. 
They are popularly known under a great variety of 
names in Italy, but since 1904 have been generally 
called by Italian scientific writers “brontidi” 
veniently non-committal term formed by Prof. Tito 
\lippi from two Greek words meaning “like thunder.” 
(This is likely to become the international name, with 
or without changes in termination to suit the various 
“brontides” in English and French). In 





a con- 


languages, i. e., 
Australia the noises are called “desert sounds,” in 
Haiti, “gouffre,” ete. They have been reported from 
sume parts of the United States, especially California. 


It is difficult to define their distribution, because, except 
in places remote from human habitation, they are likely 
to pass unobserved—being taken by most people for 
actual discharges of cannon, blastings, explosions, and 
the like. 

When once the attention of the world had been 
directed to the widespread occurrence of brontidi it 
was found that there are rather numerous references 
in early literature to apparently the same phenomena. 
Thus Lord Bacon speaks of “an extraordinary noise in 
the sky when there is no thunder.” 

The latest views as to the origin of brontidi are 
summed up as follows: 

“Many suggested explanations that seemed more or 
less plausible when the problem was viewed as a local 
one—as in the early discussion of Barisal guns—are 
invalidated by the wide range of physical conditions 
under which the phenomenon is now known to occur. 
The trend of recent opinion is toward looking upon the 
source of brontidi as subterranean in most cases, though 
perhaps not in all. Movements within the crust of the 
earth must frequently set up vibrations of such ampli- 
tude as to affect the ear, when communicated to the 
overlying atmosphere. Assuming the focus to be far 
below the surface, the air would be set in vibration 
over a wide area, giving the indefiniteness as to the 
direction of the sound that is commonly noted. Prof. 
W. H. Hobbs, who has made a painstaking study of 
the seismic geology of Italy, concludes that the bron 
tidi of that country are due to the slow settlement of 
orographie blocks, and the consequent production of 
vibrations within their marginal zones.” 

Whatever the initial cause of the sound, its audi- 
bility appears to depend upon definite acoustic condi- 
tions that require further investigation. Alippi be- 
lieves that in order that the sounds may be heard they 
must be re-inforced by a peculiar configuration of the 
ground, above or below the surface, and he attaches 
special importance to the effect of caverns, which he 
suggests act as resonance boxes in the production of 
audible brontidi. 


A New Industrial Process for Manufacturing 
Oxygen 
By Our Berlin Correspondent 

R. G. KASSNER, professor at Miinster University, 

has designed a new process for the manufacture 
of oxygen which is based on the Tessié du Motays 
process but, thanks to the absence of any antagonistic 
effects, lends itself to a far better industrial applica- 
tion than any chemical method so far suggested. Kass- 
ner adds to the alkali manganates used in the Tessié 
du Motays process an alkali salt of metaplumbie acid, 
thus increasing enormously the efficiency and constance 
of the mass. The process comprises two phases char- 
acterized by the action of currents of steam and air, 
respectively. During the first phase the alkali given 
off by dissociation is immediately absorbed by the 
alkali metaplumbate, thus forming orthoplumbate. 
Inversely, during the second phase, which is that of 
regeneration, the alkali absorbed by the metaplumbate 
is given back to the residual manganese oxide, thus 
forming alkali manganate. ‘This is how the formation 
and decomposition ef the manganate due to the addi- 
tion of metaplumbate (which eliminates any disturb- 
ing antagonistic effects) takes place in continuous suc- 
cession, without any appreciable alteration in the com- 
position of the mass. 

In opposition to physical processes which only utilize 
indirectly the heat units given off by the fuel, this 
chemical process works without any appreciable heat 
losses. It is carried cut in the following manner: 

After being introduced into a suitable apparatus re- 
fractory to heat and insuring a constant temperature, 
the active mass is, by means of a special fireplace, 
raised to and kept at the relatively low temperature 
of reaction of about 400 deg. Cent. <A mechanically 
controlled valve causes separate currents of steam 
(exhaust steam, etc.) and air to enter this mass, at 
short intervals of equal duration. By inserting a very 
short discharging phase between the air and steam 
phases, any nitrogen left after regeneration in the pores 
of the mass is eliminated. The oxygen produced during 
the steam phase is led automatically into a gasometer 
set apart for this purpose. Moreover, a recovering 
apparatus serves to transmit any heat units escaping 
with the nitrogen, to the currents of air and steam 
entering the apparatus, thus preventing as far as pos- 
sible any loss of heat. Finally, the process is so de 
signed that the charge can be exchanged readily and 
easily, without any interruption in service worth speak- 
ing of, should it after some considerable time’s work- 
ing show any decline in its output which, however, will 
only happen exceptionally. As, in fact, the active mass 
remains constant in quality as well as quantity, it will 
at most require (after protracted working) a mechani- 
cal regeneration, restoring it to its previous porosity. 

In view of the relative insensitiveness of the mass to 
the moisture of hot air, the new process would seem to 
lend itself for metallurgical applications. 
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The N. Y., N. H. and Hartford Railway’s Automatic-stop Prize 


Conditions That Must be Observed in the Competition for the $10,000 Award 


HE New York, New Haven and Hartford Railroad 

Company has offered a reward of ten thousand 
($10,000) dollars to whomsoever shall invent, perfect, 
and submit the best automatic device that will safely 
arrest trains disregarding fixed signals. 

The reward will be paid on the order of the Inter- 
state Commerce Commission, ,the Railroad Commission- 
ers of Massachusetts, and the Public Utilities Commis- 
sioners of Connecticut. 


Conditions of Competition. 


1. Competitors must submit a typewritten or printed de- 
scription of their device, describing in full all features 
wherein the device does or does not conform with the 
requirements as herein below set forth, in consecutive 
order 

2. Any device which in the judgment of the Signal Engi- 
neer of the New Haven Company does not satisfactorily 
meet the essential requirements, will be rejected, and 
if it is the desire of the competitor to have the device 
developed further, it will be done at his sole expense. 

3. Any device appearing, in the judgment of the Signal 
Engineer, to have sufficient merit or promise to justify 
more extended consideration, the Railroad Company will 
assist Competitor by contributions of money or use of 
tracks, or both, in such measure as deemed reasonable. 

4. Any device after meeting the requirements, must show 
an efficiency equal to that of the signal system in use 
on railroads at the present time, before same will be 
accepted. 

5. Any device accepted will remain the property of the 
Competitor or Patentee, subject, however, to the reserva 
tion by the Railroad Company, of a right of use without 
further payments 

6. Before any device is accepted it must be adopted for 

general use by either the New York, New Haven & 

Hartford, the Pennsylvania, or the New York Central 

Railroads, within the year 1913, 1914, or 1915. 

The device must also have the approval of the Interstate 

Commerce Commissioners, the Railroad Commissioners of 

Massachusetts, and the Public Utilities Commissioners 

of Connecticut 


8. Those desiring to enter this competition must file their 
application before July ist, 1913. 





Requirements of Stopping Device. 
CHARACTERISTICS AS PUBLISHED BY THE TRAIN CONTROL 
BOARD OF THE INTERSTATE COMMERCE COMMISSION, 


1. The apparatus should be .so constructed that the re- 

moval or failure ofcany essential part would cause the 
display of a stop signal, and the application of the train 
brakes. 
If electric circuits are employed, they should be so 
designed that the occurrence of a break, cross, or ground, 
or a failure of the source of energy in any of the cir 
cuits, should cause the display of a stop signal, and the 
application of the train brakes. 

2. The apparatus should be so designed that it may be 
used on the open railway, on bridges, on elevated struc 
tures, in tunnels or subways, and where either steam 
or electricity is used as a propelling power. 

3. The apparatus should be so constructed as to conform 
to recognized standards of clearance of rolling equip- 
ment and structures, so that those portions of the appa 
ratus placed on the roadway will not be subject to dam 
age by rolling stock or engines, or those portions placed 
in the vehicle be damaged by structures permitted to 
exist on the roadway; and at the same time. all vehicle 
parts and roadway parts which may have to come into 
operative relation with each other, should be so designed 
that proper operative relation will be assured under 
all conditions of speed, weather, wear of tracks or ve- 
hicles. oscillation, and shock. 

4. The system should operate under all weather conditions 
which permit the operation of trains. 
The system should be capable of control by ordinary 
means used for indicating the condition of the block 
about to be entered, such as electric track circuit. 
6. The engine apparatus should be so constructed as to 
prevent the release of the brakes after the application 
has been made until the train has been breught to a stop, 
or obstruction or other condition which caused the appli- 
cation has been removed. 
The system should be so designed that should operating 
conditions require it, speed control may be used; that 
is, provision made for a train to pass an automatic stop 
in tripping position without the application of the brakes, 
provided the speed is less than a predetermined number 
of miles per hour. 

8. The system should be so designed that when no cause 
for stopping a train exists, a definite and positive or 
proceed indication will be given at every point where a 


ou 


can 





stop indication would be given or the brakes applied 
when adverse or dangerous conditions exist. 

9. The system should provide, at least for use under con 
gested traffic, for the continuous display of indications 
rather than for their intermittent display at certain 
definite points, as of course is necessary with fixed 
signals. 

10. The apparatus should be so constructed and instalicd 
that it will not constitute a source of danger to train 
men or other employees, or passengers. 

In addition to above, the following additional re 

quirements must be met: 

11. The apparatus should be non-inductive, so thet its ap 
plication to a railroad where alternating current elec 
tricity is used as a propelling power, it will not affe« 
same. 





12. The apparatus should be so constructed that it mey be 
used with either absolute or permissive operation; alse 
to cause trains to reduce speed at points where a reduc 
tion of speed is deemed advisable for safe operation of 
trains. 

13. The apparatus should be so constructed that it will not 
be made inoperative by snow, ice, sleet or freezing con 
ditions. 

14. The apparatus should be so constructed that two or 
more engines may be used with one train, or a train 
may be allowed to assist another train without causing 
the brakes to be set on the second or following eng 





when passing a signal which indicated proceed when 
passed by head of train. 

15. The apparatus should be so constructed that the auto 
matic stopping device shall be operative only in the 
normal direction of traffic, except in connection with 
signals governing reverse movements 

16. The apparatus should be so constructed with speed con 
trol device, that a train may pass an automatic stop in 
stopping position without brakes being applied, provided 
the speed has been reduced to less than a predetermined 
number of miles per hour. 

17. The apparatus should be so constructed that with speed 
control device applied, brakes can be released by engine 
or train crew after they have once been set by the step 
ping device, provided speed has been reduced to a pr 
determined number of miles per hour. 

18. The apparatus should be so constructed, that if found 
desirable, proper apparatus can be provided on the en 
gine to record the number of times the automatic stop 
ping device has been applied to the brakes. 





Rusting of Iron 

p some very interesting experiments by two German 

chemists, E. Liebreich and F. Spitzer, the cause of 
rust in Cases which have seemed especially puzzling has 
been made very clear—as it was shown beyond question 
that the rust was caused by the paints themselves. 
They painted polished steel plates, and in order to 
distinguish them, numbered them with oil paint. The 
result was that the rusting took place just under the 
painted numbers—that is, where the “protective” coat- 
ing was the thickest. 

They went further in the matter, and examined iron 
business signs and the like. As a rule these were made 
of sheet iron, first painted with a ground color—mostly 
white; then the lettering was added, usually in black. 
Removing the coating, it was shown that the rust was 
most pronounced under the lettering; in fact in most 
cases was to be found only there. 

This set the investigators to thinking; and they car- 
ried out their experiments with several kinds of paint, 
as follows: 

White lead. 

Zine white (purest zine oxide). 
Red lead 

Iron oxide. 

White lead and lampblack. 

Zine white and lampblack. 

Iron plates were brightly polished and four plates 
coated with the above paints, in different thicknesses 
of each, one plate getting but one coat, a second two, a 
third three, and a fourth four; time for drying being 
accorded. Then all the plates were subjected for a 
Whole day to the action of the steam from water boil- 
ing in an open vessel (that is, under no pressure above 
that of the atmosphere). 

The paint was then dissolved off to show the condi- 
tion of the plates. 

The result was surprising. Under all the single coat- 
ings the iron was not at all rusty; under the double 
coat, partly attacked; under the triple coat, more 
strongly ; and under the four coats, thoroughly rusted! 

Apparently one coat—at least of the above-named 
paints—is better than more. The explanation of this 
remarkable result would seem to be that the varnish 
in the second coat dissolves and loosens the first one, 
making it porous; and that the oftener this process is 
repeated, the more porous the paint becomes. It would 
also seem to indicate that one thick coat, if allowed 
to harden, weuld be better than several thin ones— 
which has not been considered to be the case. There 
seem to be no experiments in this particular on record. 


Reconstruction of the “Olympic” 


T will be remembered that the investigations of the 

loss of the “Titanic,” led to the widely-acecepted con- 
clusion that, although the construction of the ship was 
of the highest character as to material and workman- 
ship, she was deficient in underwater protection. It 
Was recommended, both by the Senate Committee which 
investigated the disaster and by the Board of Inquiry 
under Lord Mersey, that certain structural changes 
should be made, chiefly below the waterline, which 
would render ships of a design similar to the “Titanic” 
safe, if not against foundering under any conditions, 
at least against their foundering under a collision as 
serious as that which sank the great ship. The most 
important recommendation was that future ships 
should carry an inner skin, either in the form of plat- 
ing on the inside of the main frames of the vessel, or 
in the form of longitudinal watertight bulkheads, built 
several feet inboard, which would form the inner 
walls of the bunkers and extend througliout the boiler 
spaces. 

The owners have lost no time in following these sug- 
gestions on the sister ship “Olympic.” During the past 

















By courtesy of Dodd Mead & Co. 
Sketch showing how the floor-plating of the ““Olympic’’ was 
carried up the sides of the ship to form an inner skin. 
Increasing the underwater protection of the 
“Olympic.” 


winter the “Olympic” has been withdrawn from service, 
and extensive reconstructions have been made at the 
Belfast yards. The principal change has been the 
carrying of the plating of the double bottom up the 
sides of the ship, as far as deck F. Below the lowe 
deck, the inner skin, as thus riveted upon the frames, 
will be about 2 feet 6 inches distant from the outer 
skin of the ship. Between the lower deck and deck F 
the skin will be about three feet invoard. 

The importance of these changes will be readily ap- 
preciated and the nature of the construction under 
stood, by reference to the accompanying sketch, which 
shows conditions in the ship as originally built, and 
as they will be when the inner plating has been com 
pleted. Formerly, a rupture of the outer skin admitted 
water entirely across the ship. In the future a rupture 
of this outer skin, unless the penetration were very 
deep, would admit the water only to the cellular space 
between the two skins. 

Another improvement, which will add greatly to the 
safety of the ship, is that additional watertight bulk 
heads have been constructed fore and aft of the boiler 
spaces, some of which have been carried up to B deck, 
forty feet above the waterline. The White Star Com 
pany is to be congratulated upon the promptness with 
which it has recognized the lesson of the loss of the 
“Titanic” and taken steps to thoroughiy insure her 
sister ship against any such disaster. 


Artificial Sponges of Paper 

HEN paper pulp is treated with zinc chloride 

there results a viscous mass. Sodium chloride 
(or ordinary table salt) is added to this; the mass is 
then thoroughly rinsed with alcohol, and is finally sub 
mitted to the action of a press whose platform bristles 
with a number of fine metallic points or projec 
tions. These penetrate the mass, forming tubes like 
those in an ordinary marine sponge known as “canali 
cules.” 

The block thus obtained is of a spengy consistency 
and is both insoluble and unalterable in water. it is 
smooth and pleasant to the touch, and is not susceptible 
of putrefaction. It is a very ingenious employment of 
the cellulose to which we owe so much 


Removing Iodine Stains 
— remove iodine stains from bacteriological instru 
ments or the hands a strong solution of hypo sul 
phite, of soda is good and effective. The soiution 
should be quite strong, and after its application the 
solution should be rinsed off with warm water, and 
the stained article dried well, 
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Fig. !1.—Homo Mousteriensis. Fig. 2.—Jaws of chimpanzee, Australian native, and European. Fig. 3—Homo Aurignacensis. 
\ i N t ng area of bony growth behind the front teeth, enlarging the mouth From Aurignac, France. Probably dates 
M t I cavity r the development of speech Also the absence of chin in the first two specimens. from the middle of the glacial epoch 


New Evidence of the Origin of Man 


The Earliest Known Inhabitant of Great Britain 



































(> ull the chapters of science perhaps none is so f a is shown in Fig. 6. In this connection it is interest 
romantk that ich contains the fragmentary ing to quote from Darwin: 
narrative ef the da f human life upon our earth “Dr. J. Bernard Davis has proved, by many -care 
The st i itt itl ku ind cross-bone hiero ful measurements, that the mean internal capacity of 
givphies, and 1 pense that ever novelist contrived the skull in Europeans is 92.5 inches; in (native) 
} reader <¢ ed that which the student of Americans, 87.5; in Asiaties, 87.1; and in Australians, 
uv fee in the interva between the succes 81.9 inches. Prof. Broca found that the nineteenth 
he seri unearthed, here a page century skulls from graves in Paris were larger than 
1 ther ure the silt of a river in France those from the vaults of the twelfth century in the 
" Germa stream, or again, it proportion of 1484 to 1426.” 
i ‘ i | Another feature which gives a characteristic meas- 
W he i t irtic f ist century, Boucher de ure of the stage of development reached is the facial 
lert! first imed t ive found flint implements angle: This has been given as 62 degrees in the Nean- 
onl ‘ i es by human hands, he was greeted | derthal man, 57.5 degrees and 67 degrees for two 
vil id Since the we have become quite accus fossil specimens found at Spy, and 56 degrees in the 
ed placing the origi f man at least as far highest apes. Modern man has a facial angle of 80 
back in time as the glaci epoc! But our knowledge to S5 degrees. It is the low facial angle, the absence 
irly t f our race is based on all too of chin, the prognathous jaw, and the prominent or- 
int data ned « I ew discovery of a jaw, a skull, bital ridges over the eyes which give a characteristic 
or a mor ‘ complete human skeleton, is received and brutal appearance to primitive man, as pictured for 
wit ' e interest rhe latest addition to our knowl us by Mr. Forestier (Fig. 4). 
‘ { comes from Piltdown Common, , The brain capacity of the Piltdown skull is ‘esti- 
LINE i Het iy he gravels once forming ; 4 mated at 1,070 cubic centimeters (65.5 cubic inches) 
the bed of the River Ouse. but now many feet above From a drawing by Forestier in The Mustrated London News It is interesting to compare with this the size of brain 
j present lev in English paleontologist, Mr. Daw Fig. 4.—Reconstruction of the Sussex man. of some of the largest and most highly developed apes; 
discovered, about : eur ago, a fairly complete the brain of the gorilla reaches a capacity of some 534 
I I H pore he st ancient relic of the cubie inches. In this respect, therefore, the Piltdown 
] race in the British Isle and one of the oldest skull might be said to stand about half way between 
found anywhere rhe results of his studis of the the gorilla and modern man—neglecting the fact that 
ecimen have recently been made public Properly to the gorilla is more massive in body than man. Never 
ippreciat ef points of this find it is necessary theless, the Piltdown skull represents a considerably 
riefly to recs me of the characteristic features higher type, it seems, than the Neanderthal race, which 
ented to 1 the one hand in the highest type has a much more slanting forehead. It appears, there 
f huma sku is represented in modern civilized fore, that at least one very low type of. man with a 
ma nd on the other dy the various inferior types comparatively high forehead was ip existence in west- 
sy i tive man, living or extinct, and ern Europe long before the low-browed Neanderthal! 
our humbler relative the apes man became widely spread in this region. Dr. Smith 
Considering first of all the jaw, we have several in Woodward, who has been associated with Mr. Dawson 
teresting points brought out in our illustrations, Figs. 2 in his study of the Sussex skull, accordingly inclines 
ind 5 The former show ide by side the jaws of a to the theory that the Neanderthal race was a degen 
chim é Por Straits Islander, and a European erate offshoot of early man and probably became ex- 
Not w in the European the chin is seen projecting tinct, while surviving modern man may have arisen 
b nd the teet is seen from above. The chimpanzes naa Oe Eny Bubeaies Se Eke Datly Wegreye directly from the primitive source of which the Pilt- 
dt forres Straits Islander have no visible chin Fig. 5.—Sussex and other typical jaws compared. down skull provides the first discovered evidence. 
This absence f chi nuparting to the face a snout One is naturally curious to know the age of the 
like appearance, is typical of apes and low races of Sussex skull. The geologist is very cautious in esti 
men, and i eu ndicated in our illustration of the mating the age of fossils in years, but to make a very 
fie found Fig. 6), though unfortunately the broad guess, it may be estimated that the Piltdown 
I ft} earryi the incisor and canine teeth is man lived some two or three hundred thousand years 
brok off and 1 U Another interesting feature ago. Since that time the River Ouse has worn down 
should be noted In the chimpanzees the bone at the its bed through a distance of eighty feet. The gravel 
front of the jaw i lite wide, leaving a comparatively bed in which the skull was found appears to belong 
open space he angle of the jaw In the Aus to what the geologist terms the Lower Pleistocene age. 
ian native thi i is larger, and in the European The gravel consists largely of flints, among which many 
t ore developed. When we remember the import show signs of having been fashioned by human hands 
ce of the tongue i peech, this point acquires a into rude implements. With the flints were discovered 
marked sig fragments of teeth of a Pliocene elephant and of a 
I I t Fig. 5, several points of mastodon. Other remains were identified as belong- 
terest ‘ rhe jaw of the ape and lower ing to a hippopotamus, a beaver, a horse, and part of 
types of 1 uch more massive, and the notch in the antler of a red deer. 
the ped tof the iw—the sigmoid notch as it is Such are the facts of the case. For those who like to 
called—i ite the ape, only slightly deeper give free rein to their imagination, there is ample 
in primitive, but trong developed in modern man scope for exercise in picturing the eventful life of 
\ egaurds the case, the feature to which we primitive man, battling with wild beasts long since 
1 turn ot ittenti first is capacity or cubical extinct, and, no doubt, engaging also in fierce combats 
‘ ‘ in ti espect e newly discovered skull with fellows of his own kind; for the frequent signs 
doe t seem te I ow in the scale as some t urtesy of The Graph of violent injuries found in various fossi! specimens 
pecimens previous a ered elsewhere. A graphic Fig. 6.—Skull of Sussex man compared with a highly attest eloquently to the strenuous struggle for exist- 
mparison of the Sussex ill and the modern type developed modern type. ence that prehistoric man had to wage. 
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The Atoll Cloud New Hangars for Military Uses hangars may be divided into two general classes, one of 

HE low-lying coral islands of the Pacific would be these being a balloon shed of the fixed and permanent 
difficult objects for the mariner to sight at a dis- By Our Paris Correspondent type which is erected once for all and belongs te cer 
tance, but for a curious meteorological phenomenon HE question of providing suitable hangars for air- tain military aeronautic establishments Up to the 
connected with them, to which attention has recently ships is receiving much attention in military circles present it is the permanent hangar which has received 


been directed by William Churchill. In his monograph in the leading countries of Europe, in order to keep pace the greater share of attention on the part of design 
on “Easter Island,’ just published by the Carnegie with the development of airships for army use. Such ers and constructors, but not less important is the type 
Institution, he says (page 50): “Even in of movable shed which is also needed as 
atolls a sailor’s - —— - part of the army material in order to 





the region of the lowest 
give a suitable shelter for airships when 


eye can read in the sky at enormous dis- 
‘arrying out military operations in vari 


tances the loom of the land. The lagoon 
of Anaa reflects the sunlight which shim- ous places where they may be at # con 
siderable distance from any of the per 


manent posts. The question of a port 


mers on its unruffled surface and casts so 
distinct a green hue upon the trade-wind 
clouds which it creates that its existence able hangar is also the object of research 
on the part of constructors, and we illus 
trate one of the most recent ideas of th: 
kind which has been brought out in Italy, 
this being the Bosco and Donadelli sys 


may be known as far upon the sea as if 
it were piercing the heavens a mile high 
instead of lying on the waves scarcely as 
elevated as the seas which shatter in 
tumult on its reef.” tem, and it is worthy of note for several 

The characteristic green cloud formed reasons. <As several of our eugravings 
show, it has been tried in field work by 
the aeronautic corps of the army. 

The different sections which make up 
the arches are locked together by using 


over an atoll Mr. Churchill has named 
elsewhere’ the “atoll cloud.” In a letter 
on the subject he gives further particu- 
lars: 

“IT have picked up this island (Anaa) 


to the 


a hinge clamp which is peculiar 
present system. Toothed projections on 








perhaps a score of times, and the same 
one piece fit into recesses on the opposite 


piece like the two halves of a hinge, so 
that when placed together, ali that is 
needed is to run a pin through the 


holds true in varying degrees of other of 
the Tuamotu atolls. I reeall the same 
observation of Jaluit in the Marshalls, of 
Liueniua (Ongtong Java) off the Solomon 
Islands, and possibly of yet another great matched holes in order to couple the two 
pieces. Each arch is made up of a cer 


atoll in the same neighborhood. My at- 
tain number of sections which are thus 


~~ ee oe 


tention was first directed upon the phe 
nomenon by Polynesian sailors, but as joined together, and there are two separ 
ate hinge joints used at the meeting point 
After locking one joint as we ha 


this forms a hinge so as to bring the other 


soon as the eye has once caught the ap- 
pearance of the cloud in the sky it is 


e seen 
thereafter as unmistakable as the loom of 
the land itself. I may describe it as a joint into place, and it is then ready to 
characteristic pale green tint upon a thin be locked as before by means of a pin, so 
white (fleeey cumulus) cloud, the tint be that the two sections are tightly fixed 
gether by means of the two joint 


as the shade of the California abalone dismount the sections, the only o 
h needed is to withdraw the two 


ing nacreous, but not quite so pronounced 

















: ee ee Arches in the course of erection. The pillars are built up of hinged sections. pins so that the joints readily come apart. 
lagoon is a still sea with much of. its In this way the arch is built up while it 
depth under two fathoms The strand is lying on the ground, and is then ready 
facing the lagoon is so flat that a ripple to be mounted in an upright position. At 


the proper points on the ground the base 
plates are laid which form the foot of the 


} 


of no more than half a vertical inch will 


wet as much as fifty feet of sand. Water 
temperatures in the shallows have been arch. Each plate carries projecting 
noted between 35 and 37 deg. Cent. (95 in the shape of a half-hinge. These are 
to 9S1l, deg. Fahr.). I ean find no record made to match with a like part on the 
of sand temperatures on the beach, but arch end so as to make the joint. After 
vou will see that they must run high. running a pin through the hinge while 
and, of course, they will prove a potent the arch is lying on the ground, the last 
is raised to the upright position by using 





factor in evaporation when you _ recall 

What an acreage is dampened by the high ropes and pulleys, and when in place, the 
el ripples ind immediately exposed to second joint between base-plate and arch 
. 2op)"s cane . . *. 

evaporation under the hot sun. Physically now matches and this is fixed by driving 
we have no difficulty in seeing what hap in a pin, so that the arch is now fixed to 
pens. We have a large still surface of the base-plate very strongly. The second 
shallow water with a maximum of evap arch is now raised in the same way, and 
orating surface upon almost level beaches the two are bound together by cross brace 
a hot sun acting thereon, a flat land with pieces of structural iron work as will be 


out elevations to interrupt the upward noticed, and so on until the right number 
movement of convection. It may enter of arches is erected. 
into the problem that this evaporating Another point in the assembling of the 
surface is surrounded by an ocean of hangar needs to be considered, this being 
cooler water. Evaporate this big pan, and the erecting of the structural iron poles 
you have an upward current of air carry or towers which are required in order to 


draw up the arches by means of cables. 








ing aqueous vapor up to the region where 








it becomes saturated, and, therefore, vis It has been a problem to set up such tow 


Metalized cloth is used as a covering. ers in the proper way in field work, as 


ible as a superimposed cloud. The still 
they must have a considerable height in 


lagoon also serves as a mirror of many 





miles’ area reflecting from its light green order to serve for handling the arches 
surface the rays of the sun.” and at the same time must be very strong 
The same process of rapid evaporation in view of the great weight of the arch 
and convection over an island sometimes The Italian constructors make use of the 
gives rise to a cloud below the general hinge joint principle in a very good way 
level of the trade cumuli and differing for mounting the towers. In the first 
from the latter in direction and _ ve- place a short structural iron pole is fixed 
locity of drift. This phenomenon is on the ground upon the base plate so as 
described in a letter from Lawrence to form the lower and center part of the 


Hargrave, the Australian inventor of the 


box-kite 


tower. It carries a set of pulleys at the 
top for use in raising the rest of the 


“Those who understand such things can tower in place. The base plate is tri 

. . 2 . 22 » ‘ o ar ¢ : 2e > , hoa ta nealea 
often tell the position of an invisible reef angular, and at each end of the triangk 
a beam of the tower is fixed by means of 


or shoal by seeing a stationary cloud ap 

parently ploughing its way through the a hinge joint. This beam is in reality 
ranks of the steadily moving trade clouds. double, having a hinge placed at the mid 
If one be supposed to be above the clouds. die upon its height, but both sections of 
this may be likened to a foam-flecked the beam can lie on the ground owing to 
river passing a white stone projecting the hinges. All three beams come to 
above the water. When there are no gether at the outer or top ends and are 


trade-wind clouds, a stationary cloud is hinged to a single top pole or cap. The 
still often an indication of reef, shoai, or whole can be assembled with the sections 
lying on the ground with the exception of 














the top cap, which fits down over thi 





\mer. Geogr. Soc., Oct., 1912, p. 784. Each arch is built up in sections on the ground and is then raised into position. middle post. When the hinge joint 
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The “Zeppelin II” coming out of the great hangar at € 
































assembled, the ! is drawn te n upright position by the present hangar is very ueurly 500 feet, its width 170, under the supervision of Dr. Harold Pender, and the direct — siz 
rope ‘ 1) his position the second joints its height 92. The double doors are SZ feet high, and each management of reseurch-associate H. F. Thomson. Th ex] 
bret ' ix 7 me together so as to be door is 24 feet wide researches of the Institute during the past summer and fall is 
locked i ice by pi t! making a three-sided tower have been in the nature of an inquiry into tire costs, repair one 
th its i fect ind the whole constructio = ver sol ‘ne ‘otim<s . . ‘oOsts an ) re nse i ors, i are re , i Tehicle ¢ 
with d bstruction | y solid Cost Estimates of Horse and Motor Trucks costs and other expense matters, and are pr gr in Vehicle a ' 
On dismounting the tower, the men climb to the top and ' Research Bulletin No. 2. Some notion of the amount of to 
By John Ritchie, Jr. ; : ‘ 
draw o1 e of the hinge pins at each locking point, lea, : work involved in the research may be gained from the rey 
. ote he IER , of June 22 as » re 
ings one nt which acts as a hinge as before. The tower \ S noted in the Screntiric American of June 22nd last statement of Mr. Thomson that more than one hundred um 
SXa caref s of compar: > costs oO thicles is f 
is then lowered a vhol the same way as it was raised a careful study of comparative ;' f vehicles i thousand observations have been taken upon the perform- ma 
wing made ¢ » Massachusetts s » of Technolog , ; : 
All these ‘ i ‘ be carried out in a short time, eins made at the Massachusetts Institute of Technology,  gnee of wagons engaged in their daily work upon the streets hal 
When the fi tw irches have been raised and bound to and roads, not only in Boston, but in New York, Chicago, pet 
get he thie 0 nger essential, for the arch strue Relations Between Annual Cost of Motor Trucks Philadelphia, Washington, St. Louis, and Detroit, as well yee 
iure can now take its place so as to carry the ropes for And Characteristics of Service as in a number of smaller places within the same expanse age 
raising the othe es of the hangar i-aP ] of country. There have been thousands of tapes from _ bat 
| | 
A me fa i d for the covering material, compris = lg registering devices and other thousands of corroboratory — the 
ing a metallized th which has great strength and is also 2 : é observations, attesting the facilities of the Institute for _ five 
weather-] f It } gs down at each end of the hangar F my ; collecting and digesting such scientific material. lin 
t double cur vhich can be drawn apart at the sides. =] | =| 3 s It is practically impossible to pre-determine what will be — sev 
The dime ‘ v military hangar of the present $] : = BE 3 the total annual cost of operating a truck at given rating ] 
tandard ‘ (0 feet length by 100 width and SO ell ce 5] =| 4 = : without knowing what will be the requirements of the ser- up 
height \\ | speed in mounting is assured, and all a] =| = cl z| = sieis vice, the nature of the road, and the general method of stu 
can be put wet he ithin two days. When transportation i ee ee % handling and repairing for the cars. To illustrate the inf 
oy Taliroaud is | ' the metallic pieces with the cover- a) Character of work | =? difficulties involved in making up such an estimate, the Th 
, . Size and ¢ f truck x x x x x} x) x x : Z 
ing and all needed parts are carried on a train of 20 cars Nature of | 4 F- . 2 ‘ accompanying table has been prepared, showing the rela- the 
Number of x x . x x xix x 
An example of recent construction as regards the other ee ee ae ie eels : tions between the various items of expense and the charac-_ the 
cla of hangar that is the permanent balloon sheds, is ee . 2. 2 ee i ter of the work to be done, the nature of the roads and ho 
. b) Roads and climate . ° . 
shown In ti pe which has been erected at Cologne by Road surface siz}: x = Climate, and the system of operation. wa 
Grades 2 x . 
the Augsburg: Nii ‘ machine firm in order to house the gee Set ae on habets " ? In the expense for tire renewals the bulletin places the wil 
Zeppeli tirshiy This hangar is noteworthy as being c) System of operating average mileage cost for the five-ton electric at about 5 ma 
: Routing Ihdirectiy eas this t istance ss : i : 
one of the f the military balloon sheds yet to be Loading apd unloading --4 Indirectly as this distance cents and for a five-ton gasoline about 9 cents, the corre an 
= . Overloading x x x x x E 7 - < 
erected ) f the points which occupied the designer's Oversoeed ine oe ee oe sponding data for the three-ton car being 544 cents and 4 plo 
Garege facilities x x x x x 2 = 
atiention Was the operating of the large double doors abt oe oe ae att Teck Sank Meal be > cents. Several of the light gasoline cars which have been Th 
the end of the hangut In spite of the great size of these reported, have been equipped with pneumatic tires, in for 
doors, & suitable method of electric motor drive enables Table showing by x’s what service conditions affect the which cases the mileage cost was as much as twice that be 
them to be opened in 4 or 5 minutes. The total length of various expense items. for the solid tire equipment on the machines of the same or 
‘ 
| 
ail. 
| 
| 
| 
== a : ss 
Se) Sa 
emma ne ; om 
j ' 
' ' | i ! 
: 32 TON -GASOLINE _J ; ale 
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‘ i ! | 
S TON- HORSE -») | 5 TON- ELECTRIC ,! 3/2 TON-ELECTRIC »! 
ELECTRICITY = GARAGE 
GASOLINE WA MAINTENANCE SS sTAseie 
FEED a = 
mthe m 


The trucks have run as far as they can on one dollar. 


A dollar race, based on estimates 


covered may be judged fro 
compiled by the Massachise 


The distances they have 


tts 
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hangar at Cologne—one of the largest of its kind in existence. 


the reports upon the apparent repair pairs, battery, veterinary, lubricants; (3) garage or stable, ton electric vehicle has run up one dollar's worth of ex- 


e direct size. Referring t« 
1. Th expense, it is found that for the electric truck, this expense driver and helper; (4) overhead charges, including deprecia- penses, it has covered a distance of four and one third 
arge cars as for the small tion, interest and insurance. The accompanying drawing miles, while for the same outlay of money, the five-ton horse- 


ind fall is practically as great for the 
. repair ones. In the small sizes the reports in special cases show is based on these estimates and shows the comparative dis- drawn coal truck has covered but a mile and two thirds. 
Vehicle a cost considerably in excess of that commonly referred tances that can be covered by the various types of vehicles The other vehicles are distributed between these limits, as 
ount of to by car manufacturers With the gasoline machine the at an expenditure of $1. Each vehicle is dragging behind shown in the drawing. In these estimates, the expense for 
om the repair expense in the majority of cases where the car has it its load of expenses per mile, the separate bars of the electricity has been placed at 3 cents per kilowatt hour, that 
1undred undergone a thorough overhauling is far in excess of the load, representing fuel, maintenance, garage or overhead of gasoline at 16 cents per gallon and of feed at $100 per 
erform- manufacturer's figures, the average being from one and a charges, as indicated by the legend. The cars have all head per year. As shown in the chart the total expense 





streets half to two times as great. The reports for garage ex- started from a common starting point, and before the half- per mile for the half-ton electric vehicle is 23 cents. How 
‘hicago, penses are very irregular, ranging all the way from $13 a this amount is divided up into the various items of expense 
as well year to $459, and averaging about $200 per year. The aver- is indicated by the length of the bars constituting the load 


that drags behind the vehicle. The same is true of all the 
other vehicles. The expense loads are all drawn to the same 


‘Xpanse age consumption of electricity for electric trucks with lead 
s from batteries, ranges from about 500 watt hours per mile for 
oratory the light delivery wagon to about 1,200 watt hours for the scale, so that it is a simple matter to compare any vehicle 


ite for five-ton truck. The number of miles per gallon of gaso- 
line varies from three to four miles for the four, five and 


with any other, by measuring the relative lengths of 
the bars. 

will be seven-ton machines, to about nine miles for the light cars. 
rating Four estimates have been made whose details are based 


Testing Eggs by Roentgen Rays 


LARGE association of English poultrymen, which de- 
- livers 200,000 eggs per week to London merchants, has 


he ser. upon the performance study (the full results of which 
hod of study are not yet ready for publication) and upon the cost 
ite the information presented in Vehicle Research Bulletin No. 2. 
for some time made successful commercial use, according to 
La Technique Moderne, of the Roentgen ray apparatus for 
testing the freshness of eggs. The lamp is inclosed in a box 


te, the The total comparative expenses per delivery as given in 


Cents per mile 


e rela- these estimates are plotted against the size of the truck in 
pharac- the accompanying chart. The respective curves for the 
ds and horse, gasoline and electric wagon indicate that the power impervious to light except on one side, in whose wall an 


opening proper for the reception of the egg is made. An 


Wagons have an increasing superiority over the horse wagon 
absolutely fresh egg, when placed therein, appears perfectly 


ves the with an increase in size. The vehicles chosen for the esti- 


bout 5 mate are of one thousand, four thousand, seven thousan¢ transparent. Eggs which are older, even if stil! edible, show 
} l , 1 


corre and ten thousand pounds rated capacity, respectively em- small spots. These are not visible to the naked eye by ordi- 


and 4 ployed in parcel, furniture, draft beer and coal delivery. 
e been The territory covered in each case is assumed to be within Rating in pounds apparatus quite clearly. 
size the egg is declared unfit for food. These “examined 
stamp, are already much 





nary light, but are shown on the fluorescent screen of the 
When such spots exceed a certain 











res, in four miles of the loading point. The expense items have 
e that been grouped under the head of (1) electricity, gasoline, Estimates of total expense of 1-ton parcel, 2-ton furniture, ees,” which are certified by a 
» same or feed; (2) maintenance, including tires or shoeing, re- 3¥,-ton keg-beer and 5-ton coal trucks. sought after in the London market. 
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fromthe mile-posts. Dragging behind the vehicles are bars indicating the expenses charged per mile against each truck. 


ssactsetts Institute of Technology for short distance truck service. 
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arrange commercial motor vehicles according 
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of both heavy and light cars are furnished 


Thi 


the carrying capacity, and the prices in most in- 


in a great variety of forms are furnished 
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therejore, 


What Motor Truck Would Suit Me Best? 


A Composite List of American Motor Trucks and Delivery Wagons Arranged According to 
Carrying Capacity 


m pos ‘ 


special needs of the pur- 


} 


has bee i) 


Capacity 500 to 1,000 Pounds. 


or 


Detro 
Wayne, Ind 


lianapolis 


oit, Mich ($2,345) 
(rove City Pa 
o. Bowling Green 
ncnse, N. Y. ($500) | 
Detroit Mich 
wa ($750) 
int, Mich. ($750) 
Island City, N. ¥ 
it, Mich ($950) 


($1,500) 


Auburn, Ind (S600) 

1 It! ($750-8000 

St tis, Mo. ($1,150) 

1 Bend Ind ($1,500) 
Rochester N Y 

Mich (31.400 

Co New York city 

Ind ($1,800) 


Capacity from 1,001 to 2,000 Pounds. 


AY Br 
Alden Samy 

is mn 
And I 
Atterbur 

(8) en 
4 rr 
A rv « 

It r M 
($15 
Lowli (sree 
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brow 
Buick M 
‘ha M 
($1.2 
oe mo | 
5s) 4 
‘ ‘ 
lbart Mfe. ¢ 
bru t Dor 
i ra \ t 
($1. 710) 
Gr Mot 
tlar d-Bar 
i r M 
liupp Motor 
lad \uto 
2.000) 
nternational!l 
($2,500 
Kelly Soring 
“ ($2 
kK Mot 
Kr cer ke 
York cl 
Koehler, H 
nN 
l th-Juerg 
(2.108) 
Lippard- Stew 
(£1.650 
M Ww 
Na M 
(s1 
N rs Aut 
is oo 
Oakland Me« 
Pigg Me 
Pope Mfg 
I r, D. I 
si mM 
Reo Motor 
how Motor 
ev 100 
h ‘ 
$1400) 
rd M 
(S20 
M 
(%1.4 
M 
} 
M 
($1.0 
ira M 
<1 


Findla 


aw) 


io ($2,100) 


Detr 


Mich 


Detroit, Mich. ($2,870 
‘ Buffa N Y 
Zz Il (8000—8$1,550) 
($2,000) 
( (irove City Pa 
ir », Bowling Green 
Co., Peru, Ind. ($1,650) 
Mi ($1.000-81,.400) 
( Syracu N Y 
‘ Chicage Ill 
Park, N. J (S1.850) 
lowa ($1,100) 
Flint, Mich. ($1,375) 
mg Island City, N. ¥ 
»., Lima, O ($1,750) 
Marion, Ind 
Lima, O ($1,750) 
Detroit, Mich ($750) 
Wayne Ind ($1,750 
Co New York city 
rruck Co., Springfield 
Hartford, Wis. ($1,500) 
rruck Mfg Co New 
w York city ($750) 
Clyde, O ($1,375) 
ar Co., Fremont, Ohio 
Car Co., Buffalo, N. Y 
Auburn, Ind ($1,500) 
( Bay City Mich 
rk Anderson Ind 
Detroit, Mich. ($1,500 
Racine, Wis. ($1,750) 
i. Conn ($1,750) 
iimee, Ind ($1,200 
insing, Mich (S750) 
oats ville l’a ($1 TOO 
( Sandusky Ohio 
‘ Syracus« N Y 
ster N y 
W Ind ($1,350. 
ff zg ($1,650) 
Bend, Ind ($2,000) 
( Ro N y 
A I Ky 


j 
10Le, a: 


based 








Dart Mfg. Co.. Waterloo, 'owa ($1,800) 

Federal Motor rruck Co Detroit Mich 
($1,800) 

Four-Wheel Drive Co., “lintonville Wis 
($5,600) 

General Motors (« Detroit, Mich ($2,075) 

Grand Rapids Motor Truck ‘‘o., Grand Rapids 
Mich ($2,200-$2,500) 

Harwood- Barley Mfg Co., Marion, Ind 
($2,000) 

| ideal Auto Co., Fort Wayne, Ind. ($2,250) 

| International Motor Co., New York city 
($2,750) 

Juno Motor Truck Co., Juneau, Wis. ($2,200) 

Knickerbocker Motor Truck Mfg. Co New 
York city ($2,250) 

Krebs Commercial Car Co., Clyde, O ($1,775) 

Mais Motor Truck Co.,_ Indianapolis Ind 
($2, 750-82, 800) 

McIntyre, W. H., Co., Auburn, Ind ($2,300) 

Moon, J. W., Buggy Co., St. Louis, Mo. ($1,900) 

Piggins Motor Truck Co., Racine, Wis. ($2,250) 

Reo Motor Truck Co., Lansing, Mich ($1,800) 

Rowe Motor Mfg. Co., Coatesville, Pa. ($2,850) 

|} Sanford Motor Truck Co Syracuse a @ 

| (S1LO1O) 

Service Motor Co., Wabash, Ind ($1,675) 

Studebaker Corp., South Bend, Ind ($2,950) 

Transit Motor Truck Co., Louisville Ky 
($2,300) 

Universal Motor Truck Co., Milwaukee, Wis 
($2,750) 

I S. Motor Co., Detroit, Mich ($2,200) 

Walter Motor Truck Co New York city. 
($2,800) 

White Co., Cleveland, 0 $2.000 

Wileox Motor Car Co., Minneapolis, Minn 


|} Adams 





Compiled by Theodore M. R. von Kéler 


the great upward. 


upon lo SUPETVLSE the 


Universal Motor Truck Co Milwaukee, 
($1,950) 

Velie Motor Vehicle Co., Moline, Ill ($2,000) 

Ward Motor Vehicle Co New York city 
($2,000) 

Waverly Co., Indianapolis, Ind ($2,150) 

White Co., Cleveland, O ($2,100) 

Wileox Motor Car Co., Minneapolis, Minn 
$2,300) 


Capacity from 2,001 to 3,000 Pounds. 


Adams Bros. Co Findlay, Ohio ($2,500) 

Alden-Sampson Mfg Co., Detroit Mich 
($2.54) 

Anderson Electric Car Co., Detroit, Mich 
($3,132.50) 

Atterbury Motor Car Co., Buffalo, N. Y 
($2,500) 

Auto Car Co., Ardmore, Pa. ($2,150) 

Bessemer Motor Truck Co., Grove City, Pa 
($2,100 

Blair Mfz. Co., Newark, O ($3,000) 

Bowling Green Motor Co Bowling Green, O 
($1,850 

Chase Motor Truck Co Syracuse N. ¥ 
($1,750) 


Park, N. J. ( 


Croce Auto Co ry $2,500) 


($2,500) 


Capacity from 3,001 to 4,000 Pounds. 
($2,500) 


Detroit, Mich 


Ohio. 


Findlay 
Mfg 


Bros. Co. 
Alden-S 


($2,800) 


ampson 


American Locomotive Co., Schenectady, N. Y 
($2,050) 
Atterbury Motor Car Co 


($2,650) 


Avery Co Peoria, Ill ($2. 700) 

Chast Motor Truck Co Syracuse N Y 
($2,200) 

Croce Auto Co Asbury Park, N. J. ($2,850) 

Garford Co., Elyria, O ($2,800) 






(ieneral Motors Co., Detroit, Mich ($2,750) 

General Vehicle Co., Long Island City, N. Y 
($2,000) 

Gramm-Bernstein Co., Lima, O ($2,750) 

Gramm Motor Truck Co., Lima, © ($2,600) 

Harwood. Bar! Mfg Co Marion Ind 
($2,500) 

ilexter Motor Truck Co Lima, 0 ($2,600) 

Ideal Auto Company, Ft. Wayne, Ind. ($2,500) 

International Motor Co., New York city, N. Y 
($3,000) 

Juno Motor Truck Co., Juneau, Wis. ($2,800) 

Kissell Motor Car Co., Hartford, Wis. ($2,750) 

Knox Auto. Co., Springfield, Mass ($3,000) 


Lauth-Juergens Motor Car Co Fremont, O 


($2,800) 


ludianapolis, Ind 


Mais Motor Truck Company 


($2,950-$3,000) 


Buffalo, N a 


by the manufacturers at prices ranging from $100 


The majority of truck manufacturers are willing 
to sell to small merchants on easy payments, and 
installation of motor service by 
means of their own service departments. 

As in the list of pleasure cars published last 
week, the many small companies of purely local 


Wis. | Mogul Motor Truck Co., 





models have been listed. 
herein there are nearly one hundred companies 
which have been formed within the last six months, 
and whose prospective output will not fall short 
of 5,000 trucks during the coming year. As yet 
their product has not reached a stage which would 
warrant its listing in a national periodical. 


Chicago, Il. 
Detroit, Mich. 
Wheeling, 


($2, 
w. 


SOO) 
Va. 


Packard Motor Car Co., 

Packers Motor Truck Co., 
($2,675) 

Piggins Motor Truck Co., Racine, Wis. 

Reo Motor Truck Co., Lansing, Mich. 

Rowe Motor Mfg. Co., Coatesville, Pa. 


($2,750) 
($1,950) 
($3,100) 


Smith, A. O., Co.. Milwaukee, Wis. ($3,000) 

Speedwell Motor Car Co., Dayton, O. ($2,850) 

Sternberg Motor Truck Co., Milwaukee, Wis. 
($2,800) 

Studebaker Corp., South Bend, Ind. ($3,300) 


Suburban Truck Co., 1420 Chestnut St., Phila 
delphia, Pa. ($2,750) 

Transit Motor Truck Co., Louisville, Ky 
($2,850) 

Universal Motor Truck Co., Milwaukee, Wis 
($2,750) 

Velie Motor Vehicle Co., Moline, [ll ($2,850) 

Walter Motor Truck Co., New York city 
($3,000) 

Ward Motor Vehicle Co., New York city 


($2,900) 


Waverly Co., Indianapolis, Ind. ($3,000) 


Capacity from 4,001 to 6,000 Pounds. 


Alden-Sampson Motor Car Co., Detroit, Mich 
($3,400) 

Atterbury Motor ¢ 
($3,350) 

Avery Co., Peoria, Ill. ($3,200) 

Blair Mfg. Co., Newark, O. ($3,250) 

Couple-Gear Freight Wheel Co., Grand Rapids, 


‘ar Co., Buffalo, N. Y 


Mich ($3,500) 

Croce Auto Company, Asbury Park, N. J 
($3,600) 

Federal Motor Truck Co., Detroit, Mich 
($2,800) 

Four-Wheel Drive Co., Clintonville, Wis 


($4,000) 


Garford Co., Elyria, O. ($3,500) 


Gramm Motor Truck Co., Lima, O. ($3,500) 

llarwood-Barley Mfg. Co., Marion, Ind. 
($3,200) 

Hexter Motor Truck Co., Lima, O. ($3,500) 

International Motor Co., New York city 
($3,750) 

Juno Motor Truck Co., Juneau, Wis. ($3,400) 


Kelly-Springfield Motor Truck Co., Springfield, 


0 ($3,400) 


Kissel Motor Car Co., Hartford, Wis. ($3,350) 


Knickerbocker Motor Truck Mfg. Co., New 
York city ($3,500) 

Knox Automobile Co., Springfield, Mass. 
($3,700) 

Lauth-Juergens Motor Car Co., Fremont, O. 
($3,450) 

Mais Motor Truck Co., Indianapolis, Ind. | 


($3,400) 
McIntyre, W. H.., 
Packard Motor Car Co., Detroit, Mich. 
Peerless Motor Car Co., Cleveland, O 
Piggins Motor Truck Co., Racine, Wis 


($3,200) 
($3,400) 
($3,700) 
($3,000) 


($3,400) 


Co., Auburn, Ind 


Rowe Motor Mfg. Co., Coatesville, Pa. 

Standard Motor Truck Co., Detroit, Mich. 
($2. 750) 

Service Motor Car Co., Wabash, Ind. ($2,475) 

Sternberg Motor Truck Co., Milwaukee, Wis 
($3,400) 

Universal Motor Truck Co., Milwaukee, Wis. 
($3,400-$3,500) 

U. S. Motor Co., Detroit, Mich. ($3,400) 

Velie Motor Vehicle Co., Moline, Ill. ($3,350) 

Victor Motor Truck Co., Buffalo, N. Y. ($2,750) 

Walter Motor Truck Co., New York city. 
($3,400) 

White Co., Cleveland, O. ($3,700) 

Wilcox Motor Car Co., Minneapolis, Minn. 
($3,250) 

Wyckoff, Church & Partridge, New York city. 


($4,750) 


Capacity from 6,001 to 8,000 Pounds. 


Alden-Sampson Motor Car Co., Detroit, Mich 
($4,250) 

American Locomotive Co., 
$3,650) 

Anderson Elec. Car Co., 


Blair Mfg. Co., Newark, 


Schenectady, N. Y 


Detroit, Mich. ($5,000) 


O. ($3,750) 


Couple-Gear Freight Wheel Co., Grand Rapids, 


Mich. 
Garford Co., 


($4,400) 


Elyria, O ($3,850) 


General Motors Co., Detroit, Mich. ($3,500 
$3,750) 
General Vehicle Co., Long Island City, N. Y. 


($2,620) 


($2,750) | Gramm-Bernstein Co., 


| General 





importance have been omitted, and only the leading 


Besides the factories named 


Lima, Ohio. 

International Motor Co., N. Y. city 
Kissel Motor Car Co., Hartford, Wis. 
Knickerbocker Motor Truck Mfg. Co. 
Mogul Motor Truck Co., Chicago, IIL. 
Packers Motor Truck Co., Wheeling, 

($3,500) 
Peerless Motor Car Co., Cleveland, O. 


($3,600) 
($4,250) 
($3,650) 
($4,000) 
($3,800) 
W. Va. 


($4,000) 


9 o- 





Smith, A. O., Co., Milwaukee, Wis. ($3,750) 
Speedwell Motor Car Co., Dayton, O. ($3,750) 
Sternberg Motor Truck Co., Milwaukee, Wis. 


($4,000) 
Studebaker Corp., South Bend, Ind. 
Transit Motor Truck Co., Louisville, 
($3.500-$3,750) 


($3,500) 
Ky. 


Walter Motor Truck Co., N. Y. city. ($3,750) 

Ward Motor Vehicle Co., New York city. 
($3,400) 

Waverly Co., Indianapolis, Ind. ($3,500) 


Wyckoff, Church & Partridge, New York city. 


($5,250) 


Capacity from 8,001 to 10,000 Pounds. 
| ae | 
Car Co., 


($5,250) 


Mich 


city. 
Detroit, 


Motor Truck Co., 
Motor 


Aires 

Alden-Sampson 
($4,750) 

Schenectady, N. Y. 


American Locomotive Co., 


($4,750) 


Atterbury Motor Car Co., Buffalo, N.Y. 
($4.250) 
Avery Co., Peoria, Ill ($4,500) 


| Couple-Gear Freight Wheel Co., Grand Rapids, 


Mich. 
Croce Auto Co., Asbury Park, N. J. 
Garford Co., Elyria, O. ($4,500) 
Motors Co., Pontiac, Mich. 
General Vehicle Co., Island 

($2,950) 

Gramm Motor Truck Co. 
Hexter Motor Truck Co., 
International Motor Co., 

($4, 800_-$5,000) 


($5,000). 


($4,500) 


($4,400) 
Long cay, &. %. 
O. ($4,500) 
Lima, O. ($4,500) 

New York city, N. Y. 


Lima, 





Kissel Motor Car Co., Hartford, Wis. ($4,350) 

Knickerbocker Motor Truck Mfg. Co., New 
York city ($4,500) 

Lauth-Juergens Motor Car Co., Fremont, 0. 
($4,500) 

Locomobile Co. of America, Bridgeport, Conn 


($4,800) 
McIntyre, W. H., Co., 
Packard Motor Car Co., 
Peerless Motor Car Co., 
Pierce-Arrow Motor Car Co., 

($4,500) 

Piggins Motor Truck Co., Racine, Wis. 


Auburn, Ind. ($4.200) 
Detroit, Mich. 
Cleveland, O. ($4,500) 


Buffalo, N. Y. 


($4,500) 


($3,800) 


Kowe Motor Mfg. Co., Coatesville, Pa. ($4,500) 

Sternberg Motor Truck Co., Milwaukee, Wis 
($4,500) 

Studebaker Corp., South Bend, Ind. ($4,250) 

Transit Motor Car Co., Louisville, Ky. ($4,500) 

U. S. Motor Co., Detroit, Mich. ($4,750) 

Victor Motor Truck Co., Buffalo, N. Y. ($3,650) 


Walter Motor Truck Co., N. Y. city ($4,500) 
Waverly Co., Indianapolis, Ind. ($4,000) 

White Co., Cleveland, O. ($4,500) 
Wyckoff, Church & Partridge, New 


($5,750) 


York city. 


Capacity from 10,001 to 14,000 Pounds. 
Aires Motor Truck Co., N. Y. city. ($6,000) 
American Schenectady, N. Y. 
($5,200) 
Couple-Gear Freight Wheel Co., Grand Rapids 
Mich. ($5,600) 
Garford Co., Elyria, O 
General Motors Co., Detroit, Mich. ($4,400) 
Hexter Motor Truck Co., Lima, O. ($4,750) 
Hydraulic Truck Sales Co., N. Y. city. ($5,500) 
International Motor Co., New York city 
($5,.300_-$6,000) 
Mogul Motor Truck Co., Chicago, IIL 
Smith, A. O., Milwaukee, Wis. 
Speedwell Motor Car Co., Dayton, O. 
Transit Motor Truck Co., Louisville, 
($4,500) 
Victor Motor Truck Co., Buffalo, N. Y. ($3,650) 
Walter Motor Truck Co., N. Y. city. ($5,000) 
Wyckoff, Church & Partridge, New York city. 
($6,250) 


Locomotive Co., 


($4,850) 


($4,400) 
($4,750) 

($4,400) 
Ky 


Co., 


Capacity Over 14,000 Pounds. 


Couple-Gear Freight Wheel Co., Grand Rapids, 


Mich. ($6,200-$6,550) 

International Motor Co., New York cit; 
($5, 300-5, 800) 

Studebaker Corp., South Bend, Ind. ($4,750! 
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New-York Life Insurance Co. 


346 Broadway, New York 


SIXTY-EIGHTH YEAR OF BUSINESS 





To the Policy-holders: 


Your Directors assume that, when you think of your contract with this Com- 
pany, you never question the Company’s soundness, but that you are deeply 
interested in its progress, and in the efficiency and economy of its management. 


We submit, therefore. the following summary from the transactions of 
the year: 





During 1912 the Company received in premiums - - - - - - - - - - - - - $85,941,784.05 
In Interest, Rents, etc. - - - -se © © + 2s ee oe Se ew 8 33,301,582.53 
Total Income - - - - - - - - - - -----+----- - - - - -§$119,243,366.58 
INVESTMENTS MADE DURING YEAR 
Real Estate Mortgage Loans (first lien) made in 46 Cities located in 25 States and Countries (to yield 5.329%) -  $34,916,046.00 
State, County and Municipal Bonds (domestic, iaclading Canada) issued by 49 Counties and Municipaiities 
located in 20 States (to yield 4.47%) - . - - - - 7,463,101.77 
Domestic Railroad Bonds (to yield 4.56% ) - - - - - - - - 3,820,791.17 
Foreign R. R., Gov’t and Municipal Bonds (to yield 4.21°7,) - - - - ~ - 8,234,223.13 


Miscellaneous Bonds (to yield 4.739%) _—_ - - - - - - - - 266,777.50 
Loaned to policy-holders on security of their policies (to yield 5%) - - - - - 27,763,909.00 


DURING 1912 THE INSURED OR THEIR BENEFICIARIES RECEIVED FOR 


Death Claims - - - : - - - - - - $25,788,714.50 
Matured Endowments - : - - - - . - - - 6,167,076.79 
Surrendered Policies - - . - - . - : - - - 12,959,576.80 
Dividends - - - - - - - . - - - - 11,436,686.36 
Annuities - - - - - - - : - - - 1,570,502.77 
Added to the reserve funds for insurances, to meet the standard atagint by the Compeny, i in accordance with the law, and 

to the reserve funds for future dividends - : - - - 31,019,826.00 


The increase in the earning power of the Company’s assets during the last seven years is equal to 
0.29%. Translated into dollars this means an increase in earning power, over 1905, of more than 
TWO MILLION DOLLARS. 

The increased earning power developed in 1912 is notable. It is represented by 9/100 of 1%, and, if 
maintained, will increase the income of the Company in 1913 by comparison with what it would have 


been had the earning power remained as at the close of 1911, by the sumof_ - - - $647,000 
Of the amount which the law allowed us to spend in 1912 for new business, we actually spent . . . 91% 
Of the amount which the law allowed us to spend for all purposes, we spent approximately... . . 63% 5 
Of the amount of new business which the law allowed us to issue in 1912, we issued ......... 100% 


NINETEEN-TWELVE WAS A GOOD YEAR 
IF YOU DESIRE FURTHER DETAILS, WRITE THE HOME OFFICE, 346 BROADWAY, NEW YORK. 


| ie 
January 8, 1913. | Aeerins FH pole, 


President 
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| Rumely Bulletin No. 


EASIER FARMING MEANS 
CHEAPER FOOD 


Power- Value 
of Horse 
and Tractor 


(1 to 30) 












The most urgent and important problem in the development of indus- 


try, is EASIER FARMING. 


The Farmer must have a higher percentage of result. He must be able 
to handle more land and to handle it in a more efficient way. 


EASIER FARMING—that is the platform of the RUMELY COMPANY. 


For sixty years this Company has made Power-Farming machinery. 











The famous OilPull Tractor was born in the Rumely factories. 
So were the other Rumely engines, and hullers, and tank wagons and 
separators. All told, there are now 


591 RUMELY MACHINES 


These Rumely Machines are all designed to cut down the cost 
of living. They mean cheaper bread and cheaper meat. 





Whether you are a farmer or not, you should know 


the House of RUMELY. 


Rumely Products Co. 


(Incorporated) 


Power-Farming .Machinery 


La Porte, Ind. 
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On request, will send our booklets elling about 
a delightful journey fo winterless California, 
through the Southwest Land of thy Sytem.” 
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| under the caption 


| splintered by lightning? 
| the result of lightning on a large tree 


| or exit holes 
| the 


} path 


| great Maxwell believed heat, 


| a poor conductor sufficient to tear it apart? 








|eeeese.:2= § basi) 


be NMS 






wetes 






Kindly keep your queries on separate sheets 
of paper when rresponding about such mat 
ters as patents, subscriptions, books, etc This 
will greatly facilitate answering your ques 
tions, as in many cases they have to be re- 
ferred to experts The full name and address 
should be given on every sheet No attention 
will be paid to unsigned queries Full hints 
to correspondents are printed from time to time 
and will be mailed on request 

12726) F. W. M. asks: An upright 
tight, heating drum, 5 feet high, 8 inches diame- 
ter, having 2',-inch top connection (no damper 


of drum, a 
with 
and also a 2-inch 
air into drum 
The gas will not burn in the ring burner inside of 
It blows out Why’ A. If your Bunsen 
a greenish color at the bottom of the 


and inside, on bottom 
l-inch 
air from outside 


in fresh 


to chimney 


ring burner of pipe for gas Bunsen 
air mixer taking 


bottom connection to take 


drum 
burner has 


flame and vibrates and snaps out, there is not suf- 
ficient air furnished by the mixer. There should 
be an adjustment to control the amount of air 


burner will burn 
colorless when 


so that the 
flame 


admitted to the gas 


quietly and with a almost 


seen in a lighted room 


. W. asks: I would very 
if there is any truth in a certain 
who states that he has made the 
time ago I read in 
whether it in 
your paper or some other paper of its being done 
and told it to a friend, who claims it cannot be 
done. I would be very much obliged if you would 
let me know about it A. You are 
formed that diamonds have been made artificially 
The. in SupPLEMENTS 1551 
155 in a lecture by no 
Prof. William Crookes 
very small, however, the 
thousandths of an inch across 
real diamonds, and if 
time 
French 
famous Moissan 
the of the 
there is truth in 


2727) J 
like to know 
French chemist 
diamond in the 
have 


rough Some 
an editorial forgotten was 


not misin- 


process is described 
ten cents each, 


2. 1553, price 


less an authority than 


These stones are largest 
being about three 
They are 
small ones can now be made, perhaps some 
made. The 
other than the 
created 


conceded to be 


large ones may be “certain 


chemist" is none 
the 


electric 


almost use 
furnace. We 
may make 

2728) P. M. asks: 1. 
appears to set at an earlier hour 
ber 16th than it sets December 


man who has 
should say 
any claim he 
Why the sun 
say about Decem- 
2ist or 22nd, the 


winter solstice. A. The sun sets just as long after 
noon as it rises before noon all the time, every day 
in the year. The clock, however, does not stand 
at 12 at noon on any day of the year, with the 
exception of four days, about April 15th, June 
14th, September Ist, and December 24th; but the 
dates vary a little from year to year, partly be- 
cause of the extra day inserted in leap years. The 


subject is too extensive for discussion in a letter, 
explained in all the text-books of astronomy 
Equation of Time." You can 
library find Todd's “New 
Astronomy.’ or Young's ‘**Manual of Astronomy 

either of which will cover the Why is 
» sun rises later every 


and is 


doubtless in your city 
subject 2 
it that at certain seasons the 
at the hour 
and minute, over a period of say 8 or 10 days? A 
Your second question is answered by saying that 
sunrise and sunset are calculated and given in the 
the real sun, but the clocks do not 
of the since the apparent 
real sun is not uniform day by day 
which is explained 


day, but same time, sets at the same 


almanacs for 
keep the time 
motion of the 
Hence the apparent difficulty 


real sun 


in Todd, on page 113, under the heading ‘‘Re 
tardation of Sunset near the Winter Solstice 

Should you wish to own either or both of these 
valuable books, we can furnish Todd's ““New As- 
tronomy”™ for $1.45, and Young's “Manual” for 


pleased to receive your order 


$2.50, and shall be 
We thank you for your expression of appreciation 
of our astronomical! articles 


asks: How are trees 
Not long ago I examined 
Some large 


12729 M. 


F. 


limbs that lay on the ground showed that each 
smal! twig and limb had a hole bored its length 
just under the bark. I could not find any entrance 
but cutting showed this one hole in 
and charring was not in evidence. I 
took several of the sticks home, but cannot find 
now When the current gathered at the 
it was too much for the carrying capacity 
seeking an onward 

Was not the tree's con- 
for the effects? Had the 
been dead and dry, it would have been splin- 
Lightning follows the fiber, 
whether the tree straight in the 
limbs and more or less spirally in the trunks. The 
light, and electricity 
to be the same, i. e. vibratory Why could not 
the vibrations of electricity crowd themselves on 
A. We 
thank you for your observations upon the action 
of upon the wood of a tree. 
All non-conductors are dissipe- 
tion of a charge upon or 
through them The generally 
form no exception to this general effect. Conduct- 
since they allow the 


section 


them 
trunk 
and splintered the wood 
limbs fell 
cause 


in 
and the 
ductivity the sole 
tree 
much worse. 
is dead or alive 


tered 


discharge 
» ruptured by the 
of electricity 

trees and 


an electric 


heavy 
wood 


ors are not thus affected, 
dissipation to take place without resistance on 
their part. The better a non-conductor, that is, 


the poorer a conductor a material is, the more it is 
rent into pieces by an electric shock. Light, heat, 
and electricity are regarded by scientists as mani- 
energy, differing principally in 
1ength All these are electro-magnetic 

Lightning only differs in the magnitude 


festations of one 
wave 
effects 


of its display. 


|} amountofcapital 


| seven words to the line. 
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PATENT ATTORNEYS 


2; PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 


All communications are strictly confidential 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
sent free on request. This explains our 
methods, terms, etc.. in regard to PATENTS. 
TRADE MARKS, FOREIGN PATENTS. etc 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN. 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 


is 





Classified Advertisements 


much | 


Advertising in this column is 75 cents a line. No 
tess than four nor more than 12lines accepted. Count 


All orders must be accom- 
—" by a remittance. 








AEROPLANE 


THE “AUTOMATON 
principles and self-balancing 
and interacting duplex controls Automatic para- 
chute of instant action, for commercial and military 
purposes. The inventor seeksto interest a moderate 

Address O.C. P.O. Box773, N. Y 


Constructed on Scientific 
Duplex Motor power 


AGENTS WANTED 


AGENTS—Ask us about our snappy household 


specialty line that will clear — $50 to $80 week- 
ly American Aluminum Co., Division 1029, 
Lemont, Ills. 


BUSINESS OPPORTUNITIES 


PATENTS FORENGLAND. Licenses negotiated 


amongst first class British Firms for successful 
Ame rican Inventions pate ntedin England Address 
V Jimes, A.M C.E., 120 Thornlaw Road 


I 
London 8.E., 


PATENTABLE 


West Norwood, England 


INVENTIONS on machinery 


and musical instruments to order 30 years experi- 
ence—correspondence solicited. George B. Durkee, 
M. E. 1934 Washington Boulevard, Chicago. 


INSTRUCTION 


LEARN JEWELERS’ ENGRAVING. Taught 
thoroughly by mail. Beginners learn better engraving 
from us wr six months than in years of rigid appren- 
ticeship, Catalog free. Engraving School, Depart- 
ment 89, Page Bidg., Chicago, 


PATENTS FOR SALE 


SILENT TYPEWRITER. No.1,048,878. Dead- 
ens noise of impact, prevents ae of paper, 
increases speed, saves mani‘folding power, fits any 
machine Leo Ranney, 414 W. 118th Street, N. Y. 


PATENT NO. 1,012,849, ‘Collapsible Door’ wood 
or steel, best patent for fire-shutters Outright or 
royalty For particulars address H. Hedwall, 186 
Center Street, Quincy, Mass. 


U. 8. Patent on Ratchet Wrench. Useful tool for 
every body ill work where others fail. For fur- 
ther information address William G. Ruscoe, Box 65, 
Stamford, Conn 

U. 8. PATENT NO 
using wire as binding twine, 
For further particulars write C. 
Alabama. 


1,011,806 for sale. Tool for 
handles lumber, etc. 
T. Jordan, Allen, 


PATTERN LETTERS 


PATTERN LETTERS AND FIGURES. White 
Metal and Brass, for use on patterns for castings 
Largest variety, promptshipments. Send forcat ~ 
H.W. Knight & Son, 92 State St., Seneca Falls, N.Y. 


WANTED 


LOCAL REPRESENTATIVE WANTED. Splen- 
did income assured right man to act as our repre- 
sentative after learning our business thoroughly 
by mail. Former experience unnecessary All we 
require is honesty, ability, ambition and willing- 
ness to learn a lucrative business. No soliciting 
or traveling. This is an exceptional opportunity 
for a man in your section to get into a big paying 
business without capital and become independent 
for life. Write at once for full particulars. National 
Co-Operative Realty Company. Marden 
Building, Washington, D. C. 


-3 





MISCELLANEOUS 
MODEL AND FINE CLOCK TRAIN WORK 
Estimates given. Work done by the hour or by 
contract Waltham Clock Company, Waltham, 


Massachusetts 


$2.50 per day paid oneman or woman in each town 

to distribute free circulars and take orders for con- 

centrated flavoring in tubes. Permanent position. 
For further information address 


J. 8. Ziegler Co., 447 F, Dearborn Street, Chicago 








re- 
lieves you of all necessity for tending to 


Keeps temperature even, saves coal, 


heaterdampers. Sosimple that anyone can 

easily attach it to steam, hot water or air heater—has no 

, electrical contact, no batteries, no springs 
or weight-motor to get out of order. Costs 
within the reach of all. Guaranteed for 
ten years. Operates dampers gradually 
securing maximum heat with minimum 
fuel cost. Time attac! automatically 
warms up house i inthe morning. Write for 
Pr “C”— explains how you can 
get the Halsey T noaeeties = half price. 


W.W.HOGLE 1213 Fil mt st Pk 


Filbert St., Phila. 





Actual Size 
9 in. in Diameter 


DEALERS WANTED—advertising helps furnished free. 
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The “ Ton Utility Truck—$1250 


(Chassis Only) 


HIS new Utility truck 1s the most practical 
and serviceable truck of its size ever built. 
It 1s intended for any kind of city and sub- 


urban delivery service. 


more economically, 


It works more simply, 


more rapidly and more 


effectively than most trucks of much larger 
size. It is a new development. 


Unlike the average small truck, it is 
not a built-over or a redesigned pleasure 
chassis. It is a real heavy truck in all of 
its parts, in its entire design, in its whole 
construction and in its economical oper- 
ation. For instance, the powerful 4- 
cylinder motor is controlled by our pat- 
ented governor; it cannot be driven over 
18 miles an hour; it has quick demount- 
able solid tires 36"x3" front and 36"x 

For the merchant or manufacturer who has a whole lot of 


daily deliveries to be taken care of, this new Utility truck is well 
worth immediate investigation. 


3’o" rear; it has an unusually rugged 


pressed steel frame, doubly reinforced at 
points where it will receive the greatest 
strains; the wheel-base is 120 inches. 

Throughout this truck is built on the 
most modern truck lines. It is made in 
one of the largest truck plants in the 
world by men who have been building 
successful trucks for over ten years. It 
is built by truck specialists. 


See the nearest Gramm dealer, or write us and we will send 
you one of our transportation experts. 
Literature and transportation advice from the factory —gratis. 


See this new truck at the Chicago Truck Show 


Ss + 


D, Coli 





The Gramm Motor Truck Company, Lima, Ohio 


John N. Willys, President 


BRIEF SPECIFICATIONS 


CARRYING CAPACITY—1500 MOTOR—4 cylinders, 4 in. bore— 
Ibs. Maximum, 2000 Ibs. 

BOD Y—Optional and extra. 

FRONT AXLE—1-Beam Section. 
Timiken bearings. 

REAR AXLE—Rectangular Sec- 
tion, Timken bearings in hubs. 


4% in. stroke. 


reverse. 


Provided with 
enclosed and sealed governor. 


TRANSMISSION —Selective type. 
Three speeds forward and one 
LOADING SPACE — Approxi- 


WIDTH OF FRAME—3¢4 inches. GASOLINE CAPACITY 20 

WHEEL BASE—120 inches. Gallons. 

rIRES—Front, 36x3, Rear, 36x34. EQUIPMENT—Two side oil 
Goodyear Solid. lamps. Oil tail lamp, horn, and 


full set of tools, 
mately, 48 inches x 96 inches. 
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G. V. Electric Trucks 


For Manufacturers 


The illustration below shows a 5-ton G. V. Truck recently delivered 
to the Wall Rope Co., 48 South Street, New York. 

They thought this matter of Motor Trucks over very carefully before 
buying, and when they did buy, the order went to a pioneer manu- 
facturer whose experience warranted a good truck—and whose fin- 
ancial standing argued well for the right kind of co-operation in years 
to come. Other trucks will be ordered for the works in New Jersey- 





We recently delivered a similar 5-ton truck to the Central Stamping Co. of New 
Jersey and another to the National Sugar Refining Co. The General Electric Co. 
uses 47 G. V. Trucks in its various plants. Other users are—The A. B. See 
Elevator Co., Brown & Sharpe, Pacite Mills, Canadian Rubber Co., Colgate & 
Co., Globe Wernicke Co., Jenney Mfg. Co., Mosler Safe Co. (winch equipped), 
National Cash Register Co., Singer Mfg. Co., Standard Paint Co., Winchester 
Repeating Arms Co., Manning, Maxwell & Moore, and many others. 

It is a great mistake to ignore G. V. Trucks for moving goods because they ought 
to be saving the manufacturer thousands of dollars per year. We have nine 
ustomers who haven't a single horse. One of them sold 176 horses in 
three years, 


Catalogue 10! and other information on request 


The General Vehicle Co., Inc. 
Long Island City, New York 








| The Motor-driven Commercial Vehicle 





This department is devoted to the interests of present and prospective own- 
i ers of motor trucks and delivery wagons. The Editor will endeavor to answer 
} any questions relating to mechanical features, operation and management of 


commercial motor vehicles. 











Business Getters for Small time after introducing a commercial 
| truck, he was obliged to purchase an ex 


Concerns : ‘ 
. . jtra ear, and is now making wonderful 
By Charles H. Spencer | increases in his business, and inroads into 


| EFORE the experiment was made the] the trade of his competitor through his 


1} small user considered the motor truck ability to serve his patrons more promptly. 
out of his reach When the motor truck | Another instance is of a retail grocer 
}/ stlesman called, the usual response was,| who found that a 1%4-ton commercial ve 
‘Let the big fellow do it. We can’t. They| picle displaced four horses and two 
};}have to do things on a big scale. Their | wagons. This concern averages sixty 
|| plants are large. They can afford to get) miles per day now by the use of the motor 
| fleets of cars, to hire skilled and expensive | truck, and has extended the business ter 
men to take care of them, to buy gasoline} pjtory of the company to a surprising de- 
|}at reduced rates, and to profit all along! gree, New customers have been made, 
the line by purchasing in volumes, reap-| and held by the promptness of delivery 
|ing the benefit of cost reduction by S°/} assured, and the residences situated in 
doing.” There seems to be plausibility! ynfrequented sections are reached, where 
and business discretion in this argument} these were formerly a problem of great 


until analyzed. Then it will be found difficulty, being visited weekly, where now 


| 
||that like nearly every proposition which} the motor truck calls daily. 
| 
| 


is opposed to progress it is based on un- 
sound reasoning. The business man who| Making Chauffeurs Out of Drivers. 
resigns himself to a small volume of busi- Many business men are deterred from 
ness and is not concerned in installing! buying motor trucks for fear their wagon 
facilities for handling an increase, is | drivers cannot learn to be chauffeurs. 
never likely to get the increase. |There is no more intelligence required to 
a ee ee a a epennte and take care of a = than to 
’ | take proper care of a horse. There are a 
The city merchant not equipped with! few motor truck manufacturers who cen- 
the commercial vehicle is now finding him-| duct special schools for drivers at their 
self compelled either to abandon the ef-! different service buildings located in the 
forts to secure the business in the sub-| yarious large cities of the country, and 
urban trade, or to expend a sum of money) jt is their experience that the average 
on horses and suitable wagons that con-| teamster can be readily educated to oper 
sume his profit and make his venture un-| ate a ear. One eoncern turned out last 
profitable. The man using horses has to| year over fourteen hundred students in 
limit» himself to the area in which the ani-| one of these schools, who were formerly 
mal has to deliver. Farther than this the) drivers and reliable delivery men used 
country is closed to him. There may be! jn the days of the horse-drawn vehicle. 








New York Chicago Boston, Philadelphia St. Louis thousands of customers beyond the bound- 
EEE 1] ary line of the horse's power. It is gen- The Right Car for the Purpose. 
erally agreed that a ten-mile radius is It has been found in many instances 
E about the limit in which it is possible to} that a merchant has paid too little for his 
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Feacts every Scientific 
advertiser should know 


What periodicals gained and lost cir- And about. Les/lie’s— 


these periodicals. Newsstand distribution, etc. 


Gains and losses for 1911 compared These Facts are in the 


with 1908 Leslie Book of 


Allan C. 


Number of consumers reached for Facts - Satimnen 
, ; 225 Fifth Ave. 
one cent with the same sized adver- New York 


These books cost over 
$5.00 to prepare. 
One will be -_ 
gratis to any nationa 
Allan C. Hoffman advertiser or 4 
agency sending 
this coupon 
225 Fifth Avenue, New York request. 


tisement by each of 24 national 
media. 


Please send me 
Leslie Book of Facts 


Advertising Director 








culation. How many retailers in each line sub- 
Comparative gain and loss. Actual scribe— 

circulation figures year by year for How much circulation in public read- 
gach of fifteen leading publications, ing places 

for four years. How much in homes 

Amount of advertising carried month Each subscriber's occupation— Z 
by month for the past four years by | Number of copies that go to each town Py, 












use a horse-drawn delivery system. By] motor truck, or has purchased a car too 
the time a horse has hauled a load for| light in construction to withstand the daily 
ten miles, made many stops and completed | delivery grind, or too large for the par- 
the ten-mile journey back, it has done} ticular handling of his merchandise. There 
about all the work possible for him. When} are over two hundred and sixty firms en- 


any more than twenty miles daily is piled | gaged in the manufacture of motor trucks 
on the animal it is done at a risk, it means] jn this country, and it requires little effort 


perhaps the collapse of the horse, a dead/to secure practically all the needed in- 


loss to the owner, and permanent impair-| formation regarding the particular type 
ment of his delivery system. of truck that is meeting with success in 

The electric vehicle ideally adapted to} the line of business in which the merchant 
quick delivery within the city limits or}js interested. On looking carefully into 





to suburban points is good for a radius of! the subject, it is usually to be found that 
from twenty to twenty-five miles a day) the best car for a particular line of busi- 
} going and coming, and finally a gasoline} ness, is the type that is already repre- 
| propelled motor truck is in many in-| sented in greatest numbers in that line. 

| stances delivering at distances of fifty 


| 
| miles from its starting point, which means 


‘ ° . 
| that it covers a delivery route of one Steel Tires in France 
| hundred miles a day. To the Editor of the Motor Truck Depart- 
} : m ? A ment : 
A Wholesale Grocer’s Experience. In the article on Subsidized Motor 


| A short time ago the writer's attention} Trucks appearing in your issue of Sept. 
was called to a wholesale grocer who de-| 28th, 1912, a statement was made which 
leided he did not have enough customers} was very misleading for the reason that 
j|to support the overhead expenses of his| it was incomplete. It referred to the 
|store. He decided to create a small field | French government test, and the assertion 
of action, and for this reason he picked| was made that “not one of the trucks shod 


| 
| out a truck. He was prepared to have it} all around with steel was able to qualify.” 


cost him a little more money, just as he| The author evidently did not know that 


believed in spending additional money for| this applied only to trucks of three tons 





jadvertising, or increasing the salary of! capacity and less, in other words, light 
la productive salesman. The results he} trucks intended to be driven at speeds of 
| obtained were very prompt in forthcom-| about twenty miles per hour. Thomas S. 
ling. His truck went where his wagon Fay, former president of the American So- 
| never before could reach, and he found! ciety of Automobile Engineers, who care- 
that there was business waiting in sec-| fully investigated the French army test of 
wend he little dreamed of. He put on] steel tire trucks, said: “Not a few mak- 
}more salesmen, who in this way were|ers of automobiles maintained that pneu- 


given the advantage of being able to| matic tires would be even cheaper and 





promise prompter deliveries than they| better in the long run than solid rubber 
had been able to maintain before. The] tires, thus suggesting strongly that steel 
increase was so rapid, and the profit so| tires were out of the question. But the 
| bix, that this particular grocer was| French army had its way and their de- 
ioe aon to put a new truck into service} cision has had a marked influence on com- 





to care for the gain. mercial transportation in France. To- 


| We know of a similar instance with a|day practically all French trucks over 
| small retail ice concern that was compet-| three tons capacity are fitted with steel 


ling with a large concern using horse-| bands in place of solid rubber tires.” 








}drawn vehicles. In less than a year’s’ Similar tests have resulted in the adoption 
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If You Are 
Mechanically 
Inclined 


Don’ try to satisfy yourself with work that 
doesn’t allow you to use your natural inclina- 
tion. Get into some trade where you'll get the 
pleasureand benefit of doing work you like. The 


U.S.NAVY on 


is full of opportunity. The 
modern man-o’-war is fitted 
with all kinds of mechanical 
contrivances requiring skilled mechanics 
of more than $0 different trades. There 
are special schools where enlisted men 
are taught these trades. 

If between 17 and 25. call at Navy Re 
cruiting Station in your locality We'll 
send you the address. Find out what the 























Navy wil! do to help you better yourself 
Ask about pay, hours, promotion, trades, 
training, travel,and chances to save money, 


If you already have a trade, find out what 
the Navy will pay you for the same work 
Write for free book “The Mak 

ing of a Man o’-War'sman.”’ Tells 

aple language and 
ng photos about 
all branches of Navy 
work, as well as daily 
life. Write today so you 
won't forget, Address 


in s 








BUREAU OF 
NAVIGATION 


Box 39, Navy Dept. 
WASHINGTON, D. Cc. 





VEEDER 
Counters 


to register reciprocating 
movements or revolutions. 
Cut full size. Booklet free 
VEEDER MFG. CO. 
18 Sargeant St. —_ Hartford, Conn. 
c ‘yclometers Odometers, 
Tachometers, Counters 
and Fine Castings. 
Represented in Great Bri on 


















by Markt & ( Ltd., 6 City 
Road, F ‘insbury ~ r *. on, 
E.C ‘rance arkt & Co. Ltd., 107 Avenue Parmentier, 


stria Hungary and Scandinavian C Jountries 
by Ludw Loewe & Co., Hutten Strasse 17-20, Berlin 





— $e 


Reasons Why You Should 


Investigate the S AN DOW 


Kerosene Stationary ENGINE 


It runs on kerosene (coal oil), gasoline, 
alcohol or distillate without change of 
equipment—starts without cranking— 
runs in either direction—throttle gov- 
erned—hopper cooled—speed controlled 
while running—no cams—no valves—no 
geare—no sprockets—only three moving 
parts — portable — light weight — great 
power—starts easily at 40 degrees below 
zero—complete, ready to run—chil- 
dren operate them — 5-year iron- 
clad guarantee — 15-day money- 
back trial. Sizes 2 to 20 H. P. 
ann, ® postal today for free catalog, 
b sbows how Sandow will be useful 





















a fos CABOT 
OMOBILE: FOR 


OMOBIL 


THEY ARE ENTIRELY AUTOMATIC IN 
OPERATION, AND FURNISH PERFECT 
LIGHT AT ALL TIMES—Send For Book 165 S$ 


The Holtzer-Cabot Elec. Co. | BROOKLINE. Mass. 








ELECTRIC 5. 


Dynamos 
SPECIAL Grinders 
MACHINES Polishers 


ROTH BROS. & CO. 
198 Loomis Street, Chicago, Ills. 


SAVE 50 ENGINE- 


fr the fact =e 
om e factory witha ae 
stamp—at least get posted o: 

















rand catalog. State sty 
WITTE IRON WORKS CO., 1770 Cakignd Av, Kansastity.Mo, 








Used in every civilized 
country on earth. Best 
and cheapest light for 
homes, stores, factories 
and public buildings. 
Makes you independent of 
SS ignting companies. Over 
styles. Every lamp war- 
ranted. Makes and burnsits 
Own gas. 100 to 2,000 candle- 
Power, Agents wanted. Write 
to-day for catalogue and prices, 


TE baer LIGHT Co. 


iy fom OTs Ce) « 








of steel tires for the motors used by the 
armies of Germany, Austria, Russia and 
Japan, and steel-tired trucks are now be- 
ing introduced into this country. To 
adapt a motor truck for steel tires, par- 
ticular attention must be paid to the 
spring suspension of the chassis. The 
springs must be unusually long and flat so 
that they will have a maximum of resili- 
ency. They must also be hung in such 
a way as to permit of side sway. The 
wheels must have very thick felloes, and 
hubs of wood with many substantial 
spokes. Motor trucks thus constructed 
may safely be driven at speeds up to ten 
miles or even fifteen miles per hour. 
Jaccarp & Co, 


Abuse of Good Roads 
By Arthur C. Brady 
UCH is written and a great deal of 
gossip is current regarding the abuse 
inflicted on good roads by the automobile. 

The writer has made several personal 
examinations of new roads that have been 
opened and finds that the trouble charged 
to the automobile in this respect is very 
much exaggerated. The evidence seems 
to point to the fact that it is a combina- 
tion of horse and automobile which inter- 
feres with road conditions. 

In a recent walk of five miles over a 
new State road, opened only about a year 
ago between Millbrook and Poughkeepsie, 
the evidence was conclusive throughout 
the entire distance that it was the sharp 
calks of the horse-shoes that started the 
deterioration. This road had been cov- 
ered with some oil substance which had 
made a very compact smooth surface and 


which was capable of shedding water. This 


surface was not broken or damaged in 
any way by the automobile service travel- 
ing over it, although a speed of 50 miles 
an hour is not unusual on this road. The 
print of every horse-shoe was distinct, 
however, and the calk cut through this 
cover, making an opening where the water 
finds its way through, thus giving a hold 
for the automobile tire to pick up small 
particles of dust and start an opening 
which soon grew to a size requiring at- 
tention. 

It is always easier to point out the diffi- 
culty than find the remedy. Unless horses 
ean be driven over State roads with rub- 
ber shoes, they are a great detriment to 
the wearing qualities; and in view of the 
fact that we are spending millions of dol- 
lars every year for good roads, I think it 
is worth consideration to look the matter 
straight in the face, and either arrange to 
build roads that will stand both horse 
and automobile wear, or equip horses used 
for road work with shoes that will not 
penetrate to a depth of 4 inch as the 
ecalks do where newly shod horses are 
traveling at a fast gait. 


Motor Truck Queries and Answers 

J. P. B. asks: Will the next few years 
bring many changes in the design and 
construction of commercial motor ve- 
hicles? 

A. This is a question frequently asked 
by prospective users, and their failure to 
secure a convincing answer is probably 
delaying many from purchasing motor 
vehicles. Practically every motor truck 
engineer will assert that the changes will 
be limited principally to minor refine- 
ments and improvements, which will make 
the vehicles of to-morrow but little better 
than those of to-day. Irrespective, how- 
ever, of what the future may hold in 
store, the motor truck of to-day is a 
highly developed and very practical trans- 
portation unit, and no unjustified fears 
of radical changes in the future should 
influence those debating its adoption. 


A. L. P. asks: Is there any advantage 
in the motor truck with the motor in front 
under a hood, as in pleasure cars, over 
the truck with the motor under the seat? 

A. With the motor under the driver’s 
seat it is possible to have a shorter wheel 
base and over-all length. Where a very 
long body is used or where many turns 
have to be made in narrow streets this 
is naturally an advantage. On the other 
hand, there are a number of advantages 








Tires of Guarantee 
Efficiency 





Cones contig of a United States Standard 
ire ( emountable , 


United States Standard De- 
mountable Tires have the well- 


earned distinction of being the most efficient motor 
truck tires on the market today. 

This is an important statemént to every business man who 
has a haulage problem on his hands. 

Efficiency is the watch-word of the modern business and 
mechanical world today. The concerns which occupy the front 
rank are the concerns that have come the closest to making 
every man, machine and appliance throughout their organiza- 
tion 100% efficient. 

Clearly this rule applies to the delivery and haulage depart- 
ments as well as to the manufacturing division. 

If you are compelled periodically to lay up your trucks and 
tie up your deliveries hours or days at a time while a wheel is 
away at some distant repair station for a tire replacement, you 
have a weak, inefficient spot in your delivery system that would 
not be tolerated a day if it occurred in a modern manufacturing 


“United States Standard 
Motor Truck Tires 


(DEMOUNTABLE) 
have forever done away with inefficiency of this sort. 





Here is a tire that can be replaced in your own garage by the 
driver himself after working hours. And it will take him only 
fifteen minutes to do the job (even for dual equipment). 

Expensive, troublesome repair-shop delays are a thing of the 
past. Carry a spare tire on your truck and you are independent 

Furthermore, United States Tires bear an unprecedented 


Guarantee for 10,000 Miles of Service 
(Conditional upon its being used within one year's time) 


that will enable you to put your trucks on a lower cost per-mile 
of service than you have ever been able to do before. 

From the standpoint of both time-saving and money-saving, 
United States Standard Tires are well nigh 100% efficient. 


United States Tire Company, New York 




















Keep your feet dry with the most conven 
ent rubber. Eversticks stay on when you 
need them, but they’re easy to ¢ake off and 


put on. Comfortable and 
dressy. 


At all good 
Shoe Stores 


United States 
Rubber Company 
New York 
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Sa” Seven Million Watch-Towers 
in the Bell System 


The original campanili were cation is essential to national 


the watch-towers of old safety, convenience and 
Venice, guarding the little progress. 
republic from invasion by 


The Bell System binds to- 
gether a nation of nearly one 
hundred million people, by 
“highways of speech” ex- 
tending into every nook and 
corner of this great country. 


hostile fleets. 


Later, bells were mounted 
in these same towers to give 
warning of attack and cel- 
ebrate victories. 


Judged by modern tele- 
phone standards, such a sys- 
tem of communication seems 
crude and inadequate. 


Seven million Bell tele- 
phone stations are the watch- 
towers which exchange, daily, 
twenty-five million messages 
for the happiness, prosperity 
and progress of all the people. 


In the civilization of today 
a more perfect intercommuni- 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


Universal Service 


One Policy One System 











A HISTORY 


OF THE 


AMERICAN PEOPLE 


In Five Volumes) 
By 
WOODROW WILSON 


( NLY those who have heard President Wilson speak can imagine 
the 





faintly brillianecy of his writings. It makes history living, 


it revivifies the past like a great drama, it paints in gorgeously colored 


words the epochs in our career, it is more fascinating than any novel. 


He tells the story of our people, of their struggles, their hopes, their 


progress. It is distinctly a human history, giving preference always to 


man rather than to documents, to deeds rather than to theories. It 


rivals the strongest fiction in point of rapid action, it is as dramatic as 
a play. and withal it has the accuracy acquired by a quarter of a century 
of scholarly 


research and painstaking study. 












HARPER & In addition to the many maps, portraits, and rare 
BROTHERS prints, the work is rich in illus- 
Franklin Square ° . 
New York trations contributed by How- WE NOW OFFER 
I ard Pyle, Frederic Reming- We will send you the entire set 
} ‘ ) 4 yy ‘ of five volumes, all charges pre- 
on, =. <. ¢ hristy, Aw paid, on soci af Gaeend 
Yohn, and others of enter y name as a subscriber 
# . for th HARPER’s MAGAZINE 
world-wide reputation. nd Haxrer’s Bazar for one 
Ae , sis ye it 1dditional cost to you. 
. To read the first If you do not like the books 
$1 ; - ae when they reach you, send them 
1 by page 1s to read the back at our expense and we will 
S.A. 1 five volumes. return the $1.00. If you do like 
them send us $1.00 every month 
20m = for eleven months. 
P.S.—UHarper’s Werexry 
Pe Harper & Brothers may be substituted for Har. 


PER’s MAGAZINE. 
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: ae “ST 99 Large Line of 
claimed for the motor in front under a Attachments 
bonnet. This construction brings more Sikes LATHES 
of the load weight on the rear axle, Suitabletor fine accurate work 
where it properly belongs and can be a the repair shop, garage, tool 
‘ . ‘ foom and machine shop 
readily cared for, enabling the use of Send for Catalogue B 
lighter spring suspension in front, where SENECA FALLS MFG. CO. 


power and driving mechanism is 
both of 
as much as possible. 


the vehicle 


the 
located, need to be re 


It pro 


which 
lieved of jar 
and 


vides easier handling of 


a more accessible power plant. In its 
new specifications pertaining to motor 
trucks eligible for subsidy the British | 
War Department bars all vehicles not 


having motors in front. 





N the Screntiric AMERICAN of October 
26th, 1912, was an article by Mr. Morris 
|} A. Hall on the delivery service of New 
| York’s department stores, in which it 


lwas stated that the saving of the trucks 


Moving’ and Talking Pictures 

(Concluded from paye 64.) 
exposure. The 
Second Circuit 
2 and 3 valid, 


Court of 


(see 151, 


the film after 
Appeals for the 
F. R., 167) held claims 1, 
but not infringed by 


the film is 


a camera in 


moved by frictional contact 


were infringed by 
film is moved by a reciprocating two-tined 


perforations along the edges of 
This construction was considered the 


wheel 


sub 
stantial equivalent of the sprocket 
of the Claim 4 held 
as too broad. It differed from claim 
additional words, “the 


patent. was void 
the original by the 


periods of rest being greater 
periods of motion.” 

The 
as No. 


2 and: 


again reissued 
Claims 1, 


reissued patent was 
13,329 with five claims. 


3 thereof are the same as the corre 


previous reissue 


in stating 


sponding claims of the 
Claim 4 differs 
that the feeding devices comprise 
| proportioned the 
the film that its periods of 
Claim 


from claim 1 





devices to so 


rest 


to cause 
advance 
} Shall exceed its periods of motion. 
~. 26 differs from claim 1 in stating that the 
and specifying that the 
with 
the 


| film is perforated 
| feeding devices are provided 


jengaging the perforations of inter 
section. 

suit brought by 
latent 


Edison patent) 


| mediate 
| Ina the Motion Pic 


| tures Company (owners of the 
against the Chicago Film 
validity of the 
again passed 


held the claim covering 


| Exchange, the reissued 
Edison patent 
The court 


|} the photographic 


was upon. 
lower 
infringed, but on 


lower 


film 


appeal the decision of the court 


|} Was reversed, the court taking the posi 
|}tion that “the long, pliant, translucent, 


| celluloid film with the sensitized surface 


}was the invention and improvement of 
The pictures taken on such a film 
ina The 


Edison was exhausted with the construc 


| others. 
photographs. . invention of 
| tion of a camera which enabled the photo- 
| graphs of moving objects to be taken on 


ithe Eastman film in the distinct, uniform, 
j}and satisfactory manner justly claimed 
for them. The pictures taken are the 
direct result of the mechanism of the 


camera with the Eastman film mechani- 
cally adapted to and applied thereto.” 
The perforations along the edges of the 
intervals, into which per- 
forations the teeth of ratchet wheels en- 
tered to give it the required motion, 
regarded contriv- 
devoid of patentable novelty. 

of patents 


was 


“as a mere mechanical 


A large number have been 





| tion 





describe 


large volume. An} 


picture machines, and to 
them all would fill a 
interesting apparatus was patented by 
R. D. No. 540,545, June 4th, 1895 
Referring to Fig. 4 the film D is shown 
passing from the reel /’ to the reel J. The 
film receives two series of exposures, the 
individual exposures being made alter- 
nately on opposite sides of the median 


line of the film and through a sipgle lens 


Gray, 









695 Water Street 
Seneca Falls, N. Y.,U.S.A. 
are the result of 
geste of experience 


Good Lathes ! 





over horses was found by Stern Brothers | 
to be $1,912 a year for each motor driven 
unit. The figure should have been $2,112. | 


which | 


alone, although such construction is with 
in their terms if construed without refer 
ence to the words “substantially as de- | 
scribed.” But they held these claims 


a camera in which the 


fork carrying studs or pins which engage 
the film. | 


3 of | 


than the 


means | 


teeth | 


granted for various improvements in mo- |} 





sebastian Lathes 
ket 25 yes 


been on the 
14 AND 15 INCH SWING—C ATALOG FREE. 
THE SEBASTIAN “LATHE | co., °G., 120 C Culvert ‘St, Cincinnati, 0 


This GRINDER 


Has no pumps, no valves. No piping 
required to Fig yply it with water. Always 
read y for use. Simplest in con- 
struction, most efficient in opera- 
tion. Price will interest you. 


W.F. & Jno. Barnes Co. 


Rockford, Ill. 
GRO BET ) 
SSWISS FILES 


"and other high-class 





1999 Ruby St. 








Tools are shown in ““THE TOOL- 
MONGER’’—its 375 pages, and will be 
mailed on receipt of 6 cents in stamps. 


MONTGOMERY & CO. 


105 Fulton Street New York City 7 











The Engineer Needs This RED DEVIL 


: ‘ GAUGE 


It is absolutely perfect and will cut any grade or size of gauge 
glass evenly, quick y and correctly, If your supply house hasn't 
it remit 50c. and one only will be sent prepaid at this price 

SMITH & HEMENWAY CO., 
152 Chambers Street, New York, N. Y., U.S. A. 
2 & 4 Lemoine Street Montreal, Canada 


Pe AUBRICATISHse, 
SUT ANIHING ee 
)—~yaany 


mee) CH BESLY ACO RIKSFLUSA 
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Experimental & Model Work 
Circular and Advice Free 


Wm. Gardam & Son, 82-86 Park Place, N. Y. 
WANTED 


experience in making 
Machinery. Expert work 








To manufacture 
A) if 20 
Dies, Tools 
mplete 


rer eq 
NATIONAL STAMPING & ELECTRIC 


Dept. 2, 412 So. Clinton Street, Chicago, 





RUBBER (‘iixtvctting Work 


PARKER, STEARNS & CO., 
286-300 Sheffield Ave., Brooklyn, N. Y. 


THE SCHWERDTLE STAMP CO. 
= STEEL STAMPS LETTERS & FIGURES. 
BRIDGEPORT CONN. 


We manufacture Meta 
INVENTORS Speciacties of all kinds, 
to order; largest equip- 
ment; lowest prices. Send perfect sample FREE 


for low estimate and best expert advice 
THE EAGLE MFG. CO., Dept. A, Cincinnati, oO. 


Corliss E ngines, Brewers 
and Bottlers Machinery 
The VILTER MFG. CO. 
899 Clinton Street, Milwaukee, Wis. 


. 
Magical Apparatus 
* Grand Book Catalog. Over 7U0 engrav- 
ings 25c. Parlor Tricks Catalog Free. - 
MARTINKA & CO., Manufacturers, 493 Sixth Avenue, New York 


MASON’S NEW PAT. WHIP HOIST 


for Outrigger hoists. Faster than Elevators, and hoist 

direct from teams. Saves handling at less expense. 

Manufactured by VOLNEY W. MASON & CO., Inc. 
Providence, R.1., U. S. A. 


















- Print your own cards, circulars, 
Mone book, newspaper. PRESS $5, lar- 
*s Rotary $60. All easy, rules 


ger $18. 






Se) Ce sent. Print for others—big profit 
a: e Write factory for press catalog, 
RN ’ TYPE, cards, paper, etc. 


THE PRESS CO., Meriden, Conn. 


Hage Watchmaking 


We teach it thoroughly in as many months as it 
formerly took years. Does away with tedious appren- 
ticeship. Money earned while studying. Positions 
| secured. Easy terms. Send for catalog. 





| ST. LOUIS 3 WATCHMAKING SCHOOL, St. Louis, » Missouri 


% 










chandise used for premium purposes. 
Likewise advertising specialties and sou- 
venirs. Free Buyers’ Information Service” 
oo saheneibaee, THE NOVELTY News, 220 

Market St., Chicago; 120 wig. mors 
Pally illessreses; 82 a year; 20c a co 





e “FIRST HANDS” in PREMIUMS! 
mail or on the news-stands, No free A 


All the sources of supply for quality mer- 
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Jacobson Gasoline Engine lp A segmental mirror FE shown in eleva- 


More power from less gasoline is the typical reporton | tion in Fig. 3 consists of a half circle of 
these engines. Simple design, few parts, light run- ‘ > > le a 
ning, no breakage—the favorite | Silvered glass, the other half of which is 


wherever known, transparent. This mirror is rotatably 


Good for ‘3 | mounted so that its plane of rotation in- 
Sy lnene tersects the axial line of the lens at an 
an we angle of forty-five degrees, and thus dur- 
rate it. R . . 

Askto ing each rotation the light is alternately 
- J allowed to strike the film at C and then 

proof. : . — ; 
reflected to strike it at ©”. The film 


Each engine provided with magneto. : 
The box base prevents parts getting out of alignment | guides are so arranged that the exposures 
as well as saves in insurance rates. Constructed to |, C and C’ are ; halve the 
conform to insurance requirements. We have anat- | &t ane are on opposite halves of the 
tractive proposition for dealers at home and abroad. | width of the film. The film is advanced 
Write for catalogue and special dealers’ prices. ' 
JACOBSON MACHINE MFG. CO., Dept. Y, Warren, Pa, | intermittently by two rods v and 
- ated by cranks, the free end of each rod 


O j i D A Cc being forked and the tines bent at right 
Reig: : to engage perforations along each 
z. U.S. Pat. Off 




















v’ oper- 








angles gag 








side of the film. The forks act alternately 
ontains graphite in colloidal form. 


tt s a ~ lakeicant: Soc Siesta 4 ers, Gas Engines, | SO that while the film is being exposed Do You Know Actual Costs ? 


Bearings and for g al use, a s i in concentrated form to | while at rest at one place it is being ad- 
Autom e, Motor Boat or Motorcycle 





vanced at the other. For projection, a 
device similar to the Gamera is used with 


prance tee gy F your price is too high, your competitor undersells you. If 
your price is too low, you undersell yourself. You lose, 
and your losses grow bigger with your business. “Today 
the growing merchant has actual cost knowledge. His pur- 
is sic uber manta sol Oe pose in finding costs is to reduce them. Reliable figures of 


RUD E | | phonograph have both reached a high de cost are always analyzed. ‘They locate losses and wastes. 
( | phonogr: ave ached : £ - ~ 
Th aye Figures reduced to the language of costs usually shout loudly 
e 0 


gree of perfection. next step is 


DIRECT FROM MINES | the twe machines co that te for reform. 


|} connect 
PREP ARED R. H. MARTIN | will operate in unison. Motion pictures 
Asbestos Fibre OFFICE, ST. PAUL BUILDING | UNaccompanied by sound give the effect of J R rder 
for Manutactarers use 220 Broadway, New York | pantomime. On the other hand, the effect ones eco 
produced by the phonograph alone is in 


<j> <j> many instances as unsatisfactory as the |= for Motor Trucks 





rite for Booklet L-458 

International Acheson Graphite Co. 
Niagara Falls, N. Y. 

‘ { 


the addition of two lamps, one in the 
axial line of the lens opposite ( and the 





| 
sil | other at right angles thereto opposite ©’. 

| 

| 




















| Men Who Know effect produced by a singer or speaker , . ‘ 
| RETAIL ADVERTISING ities aniniead te ces be Gi ce Shale supplies accurate data to determine delivery costs. Motor trucks 
WINDOW TRIMMING combined effect of motion pictures and are big investments. Delivery costs arise out of the mainten- 
SHOW CARD WRITING | phonographic reproduction is necessary to ance and depreciation of the trucks. The charges must be 
Earn from $25.00 to $100.00 per week as th nn seetee Wiaten, Wet Gin oneal reduced to unit figures to be distributed to each unit of product. 
r th t tudy of give complete illusion. “oO sp se 





There is only one way—have complete performance records 




















substantially complete synchronism be- 
| of a our gr ; ; Png of every truck. 
| securing | s. Write for Catalogue tween the two machines is necessary in ? ; 
| ECONOMIST TRAINING SCHOOL order that each movement shown upon By the Jones Recorder every movement of the truck is regis- 
ee ee <> the screen shall be accompanied by the tered on a graphic chart. Every operation of the truck is 
sound originally produced simultaneously visualized. It tells every speed, all the distances covered, the 





P a therewith. Attempts have been made to number of stops made, the length of the delays, the time of 
ROTARY PUMPS AND ENGINES each loading and unloading interval, and the time of depar- 


accomplish synehronism by mechanical 
Their Origin and Development ture and return. 


| connections between the two machines and 





An importan s of zi Listonic < of P , . ‘ - 
the annimbatant series of papers giving. « historical resume | also by connecting them electrically. It Such reliable and immediate knowledge discovers leaks and per- 
cleor drawings showing the construction of various forms of |i: claimed that mechanical connections mits every organization to move its goods efficiently. In con- 
pumps and engines. 38 illustrations. Contained in Supple- 2 ; : ; ; . . : . 
ments 1109, 1110, 1111. Price 10 cents each. For sale by| are not effective since the slightest slip nection with fuel, oil and tire consumption records over-all 
Munn & Ic., 2 F s s : P : ~ . . , , 
» & Co., Inc., and all newetentes _|between the parts or any inaccuracy in delivery costs are found, and when actual costs are known 
construction destroys the synchronism cost-reduction is usually effected 


BI] : [AR D & As for electrical connections, it has been The Jones Recorder is enclosed in a handsomely finished case 
stated the cost of equipment and mainten- of heavy brass. It is connected to a gear on the front wheel 


AT HOME ance of special electrical apparatus is pro by flexible shafting. The rotation of the shaft actuates the 






























Have your own Burrowes Billiard and Pool Table. A | hibitive. Be that as it may, the fact re- chart and recorder to obtain accurate cost-reducing records for 
1 eT eee oe ry, it. No special billiard room Hf) mains that in spite of repeated efforts for your trucks. 
Eg. Ff. a ™ a number of years, this feature has not , . bg ' — . 
eevee, 208 Tone 3h Poiend, Se oe ae ating x : We would be glad to supply more complete information. 
as yet been placed on a_ practical com- . 
Le TYPEWRITER ALL mercial basis. Mr. Edison claims to have The Jones Speedometer 
i oe MAKES solved the problem in his recently ex- B dway and 76th St.. New York City 
hey 2d Visible Writers or otherwise | hibited kinetophone, but he is unwilling y ay 
Be \.C.SMITHS, UNDERWOODS, OLIVERS, Ete. | 1. vet to publish the technical details of Plants: Bush Terminal, Brooklyn, N. Y., New Rochelle, N. Y. 
14 to 44 MFRS. PRICES (|*”: : oe ; eee 
Auy where for Free Trial or Hemted, allowing Nemt to Apply. construction. The patents along this line 


Prices $15.00 Up! Tisetnnen t 


x1 Y portunit 
TYPEWRITER EMPORIUM (Est. Isv2), 34-36 1. Lake St., CHICAGO 





are all of rather recent date. The patent — 


to Gaumont, 752,394, February 16th, 1904, “RANGER” BICYCLES 
Have ler chains, sprockets and 























































discloses an example of synchronizing by imported ¥ THE MORSE CLARIFIER 
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; s , price until you get our big new catalog and a nes. State make and stvie and if a cylin 
nected with a section of the collector C. special prices and a marvelous new offer. deg whether rubber aga nnection to horn 
niormation matter tree Jealers write. 
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with the phonograph. The said brushes one 
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j}are connected to insulated rings « in con- : r 
tact with brushe d conn “lt th motorists, aviators, iraveiers, ee ee "Can 
ac rushes € m8) ecte oO e os ; : 
’ home, farm, workshop, camp, he used anywi h lt ' 
bd . > a u anywhere with amazing results Low 
He Built This Boat ltwo poles of a source of electrical energy etc in price. Thoroughly seiisble. Many new ond 
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wh ‘ thirds beat in the stator A, the law of displacement BURROUGHS WELLCOME & Co,, 35, West 33rd St., MY. 412 S. Clinton Street, Chicago 
Shines | laa a ppt of which is the same as that of the! * canes Rate SRS THY TR: 
28 y to fasten together— brushes. Consequently, the rotor B will 


n 


CUT MANUFACTURING COSTS 


E cast complicated parts of all kinds of machines accurately so 
that all finishing operations are eliminated and each casting 
is ready for assembling when it leaves the mold. Every 


. rantee atistactio: 

‘ exactly follow the movement of the 
; Write For Brooks Boat Book brushes which are positively driven from 
Ulustra sers——speed boats sail boats——row boats— . . 

canoe ats of all kinds and sizes. If you wish, you can the phonograph. In operating this appa 












build 1 tructions and full size patterns costing from . ; j 
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Fi motion picture machine disconnected. At jesse Thea Seg . 3 an *s 3 tl Idered, screwed or 
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impossible. This illustration shows a die-casting 1144 inchs 
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motion picture machine is started by 
means of the clutch F. 
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can show a big saving for you, . 

ings which compare favorably with those of iron or brass 
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put this aside thinking your proposition ts not suited to die-ca 

ings. Itis worth a 2-cent stamp to find out. Write today to 


NATIONAL LEAD CO., 111 Broadway, New York City 





| MAN feels more responsible and self- | 








4 respecting while attending to a ma- 





chine than when acting the part of a 
chambermaid to a horse in a livery stable. 
—The Power Wagon. 



































| LIMOUSINE-FIVE 
PRIGE $3,500 
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t GEORGIAN BROUGHAM | fost 
Ly PRICE $3,250 





}) EMPIRE BROUGHAM | 
i PRICE $2.800 
_———_— 








PRICE $2.375 








Four 
Separate 
Pullman 

Chairs 

Three 

Facing 
Forward 


Full View 
Ahead 
Driven 

from the 

Left Hand 

Rear Seat 


Price 
Complete 
$2,900 


INTERIOR 














LIMOUSINE-FOUR 








How Waverley Experience and 
Factory Facilities Evolved 


The Limousine-Four 


Here is the latest triumph of a 
company which has _ originated 
practically every improvement in 
electric vehicle construction 


Phat equipment for 
the manufacture of every type of 


has factory 


electric vehicle, from the smallest 
runabout or brougham to a mighty 
live-ton truck 

And whose experience, 
gained in the making of this 
unlimited range of elec 
trices, enable them to evolve 


this most elegant, comfort 
able, and convenient of all 
four-passenger electrics 








Without such experience, and 
the knowledge gained thereby, 


such an achievement would hardly 
have been possible. 


It took the company who built 
the first coupé electric—the first 
electric with the high efficiency 


shaft drive—the first electric which 
could take either solid or pneu- 
matic tires—the first elec- 
trie with fuil elliptic 
springs and patented drop 
sill construction—and the 
first five-passenger full 
view ahead electric to orig- 
inate and design 


The Silent Waverley Limousine-Four 


In this wonderful car four sepa- 
Pullman chairs replace the 
usual forward and backward seats 
rhree face forward, the fourth is a 
cozy corner” in front at the right. 
hus affording full four-passen- 
ger capacity without obstructing 
the view of the driver, who sits as 
usual in the left-hand rear seat— 
the pleasant and sociable position, 
with, instead of in front of the 
other occupants of your car. 
rhis arrangement insures ample 
ind delightful spaciousness and 
absolute freedom from crowding 
no erushing of handsome gowns 
and wraps in the Waverley Limou 


rate 


sine-Four—while permitting of 
greater luxury and greater ele 
gance than has ever before been 
possible in a four-passenger electric 

The little diagram shows this 
unique placing of seats, and how 
golf clubs parcels, bags, ete., can 


be stowed out of the behind 
the two side chairs \ small item, 
perhaps, but one that adds greatly 
to comfort 

Waverley 


way 


patented drop-sill con 
struction permits of a beautiful, 
graceful low-hung body swung on 
ful! elliptic springs as shown in the 
illustration—a combination which 
insures easy riding over every road 
and with any tires while saving 
current, increasing mileage and 


protecting your car from racking 
bumps and jars. 

Batteries are flushed from out- 
side the car—no lifting out of 
cushions with greasy hands, no 
spotting with water or fabric-eat 
ing acids. 

The Limousine-Four will be on 
exhibition at the leading automo 
bile shows, where prospective elec 
tric car owners can personally 
judge of its perfection 

and decide if such a splendid 
car, the last word in four-passen 
ver electrics, could have been de- 
signed and perfected except by past 
nusters of electric vehicle construc- 
tion—men who from long experi- 
ence know the mechanical require- 
ments of every type, from the most 
luxurious pleasure car to the mas- 
sive delivery truck. 

Let us send you the Silent Wa- 
verley Electric Year Book, which 
illustrates and describes the Lim- 
ousine-Four, the famous Limou- 
sine-Five and the other Waverley 
pleasure car models illustrated in 
the left-hand panel 

A beautiful production with dec- 
orations by a famous artist—it is 


yours on request, together with 
the Waverley Commercial Car 
Catalog, showing types ranging 


light delivery wagon to a 
Address 


from a 
five-ton truck 


THE WAVERLEY COMPANY 


187 S. EAST STREET, Indianapolis, Ind. 


Chicago Branch: 2425 Michigan Ave. 


RED ROADSTER 


New York Branch: 1784 Broadway 
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FIVE TON TRUCK 


























—— 


ONE TON TRUCK 
PRICE $2.500 



































| THREE 2 ONE HALF TON TRUCK 7 
PRICE $3.750 



















PRICE $4,500 











